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I. REPORT

A.  Introduction

Litton Bionetics, Inc. has investigated the possible mutagenicity of
compounds selected and provided by the Food & Drug Administration under
Contract 71-268. LBI's jnvestigation utilized the three mammalian test
systems hérein described--Host-Mediated Assay, Cytogenetic studies and
Dominant Lethal Assay. These tests provide information as to the types
of genetic damage caused by environmental compounds -- pesticides, chemicals,
food additives, drugs, and cosmetics.

The Host-Mediated Assay is based upon the assumption that the action
of a mutagen on the genetics of bacteria is similar to that in man. This
is further strengthened by the use of an eukaryotic organism (e. g.,

Saccharomyces cerevisiae). Since the mutation frequencies are well

established for the indicator organism, any deviation due to the action

of the test compound is readily detectable. As some compounds are mutagenic

in bacteria and not in the host animal, and vice versa, this test is able

to di?ferentiate an action which may have been due to hosts' ability to

detoxify or potentiate a suspected mutagen. This action is dependent upon

the ability of the compound to gain access to tﬁe peritoneal cavity.

Coupled with the direct action of the compound on the indicator organism

in vitro, the assay provides a clear insight inte host mediation of mutagenicity.
Cytogenetics provides a valuable tool for the direct observation of chromo-

somal damage in somatic cells. Alteration of the chromosome number and/or form

in somatic cells may be an index of mutation. These studies utilized examination

of bone marrow cells arrested in C-metaphase from rats treated with test

compound as compared to positive and negative control animals. If muta-



tional changes occur the types of damage expected due to the action of
chemicals are structural rearrangements, breaks and other forms of damage
to the chromosomal complement of the cells exposed.

For the in vitro cytogenetic studies, we have a more rapid and

inexpensive means of determining chromosomal damage. This is accomplished
by observing cells in anaphase. As the chromatids separate and move

along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts

or of entire chromatids (mitotic nondysjunction). These give rise to
"side arm" bridges which have been interpreted as point stickiness or
localized failures of chromosome duplication point errors. These
aberrations (bridges, pseudochiasmata, multipolar cells, acentric
fragments, etc.) are extremely sensitive indicators of genetic damage.

The Dominant Lethal Test is an accurate and sensitive measure of the
amouﬁt and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement
of the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the

pfoduction of non-viable zygotes, early and late fetal deaths, abortions
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and congenital malformations. In addition, aberrations could lead to
sterility or reduced reproductive capacity of the F] generation. The
action of a mutagen on specific portions of spermatogenesis is also

apparent in this test.
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B. Objective

The purpose of these studies is to determine any mutagenic effect of

the test compound by employing the Host Mediated Assay, Cytogenetics Studies

and the Dominant Lethal Assay, both in vivo and in vitro tests are employed

with the cytogenetic and microbial test systems. These tests and their de-

scriptions are referenced in the Appendices A through F.

C. Compound
T. Test Material

Compound FDA 71-42, Aminoacetic

acid N. F. (Glycine), Lot#1-54A

Drum #5 Chattem Chemicals as supplied by the Food and Drug Administraion,

2. Dosages

The animals employed, the determination of the dosage levels

and the route of administration are contained in the technical discussions.

The dosage levels employed for compound FDA 7142 are as follows

for Cytogenetics Studies in vivo in rats.

Low Level
Intermediate Level
LDs

Negative Control

- Positive Control (TEM*)

50 mg/kg
500 mg/kg
5000 mg/kg
saline

0.3 mg/kg

The dosage levels employed for compound FDA 71-42 are as follows

for Host Mediated Assay in vivo in mice.

———————

Low Level

Intermediate Level

LDg

Negative Control

Positive Control
(EMS **)
(DMN***)

* Triethylene Melamine

** Ethyl Methane Sulfonate
**%  Dimethyl Nitrosamine

@
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50  mg/kg
500  mg/kg
5000 mg/kg
saline

350 mg/kg
100 mg/kg



The dosage levels employed for compound FDA 7142 are as follows

for the Dominant Lethal Assay in vivo in rats.

Low Level 50 mg/kg
Intermediate Level 500 mg/kg
LDg 5000 mg/kg
Negative Control saline

Positive Control (TEM*) 0.3 mg/kg

The in vitro cytogenetics studies were performed employing

three logarithmic dose levels.

Low Level 6.0 mcg/ml
Medium Level 60.0 mcg/ml
High Level €00.0 mcg/ml
Negative Control caline

Positive Control (TEM*) 0.1 mcg/ml

The discussion of this test is contained in the technical
discussions.
D. Methods

The protocols employed are explained in Appendices C and D.

E. Summary

1. Host Mediated Assay
Compound FDA 71-42 produced no significant jncrease in recombin-

tion :in Saccharomyces strain D-3.

The results from acute and subacute dose levels against Salmo
nella strain G-46 show a relatively stong genetic effect showing no signif-
jcant dose response.

The results from tests using Salmonella strain TA-1530 show
positive, although inversely dose related, responses at the acute dose
levels and negative responses at the subacute dose levels.

Repeat tests of the subacute trials indicated the compound
induced reversion, although the results were dose independent.

A11 in vitro tests were negative.

EB BIONETICS 5
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2. Cytogenetics
(a) In vivo - The compound produced no detectable significant
aberration of the bone marrow metaphase chromoSomes of rats when administered
orally at the dosage levels employed in this study.
(b) In vitro - The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when tested at tﬁe

dosage levels empioyed in this study.

3. This compound was considered to be non-mutagenic in rats
in the dominant lethal assay when using the dosages employed in this

study.
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F-RESULTS AND DISCUSSION
1. TOXICITY

a. In vivo

Two male rats with an avera.- body weight of 370 grams were given
compound FDA 71-42 on an acute basis of 5000 mg/kg of body weight. The
compound was in a suspension of 0.85% sterile saline and was administered
by gastric intubation. A1l animals appeared normal during treatment and
for an additional fiye days post-treatment observation. Necropsies of
these animals on day Six revealed no gruss morphological change in the
organs examined. The work was repeated with a group of ten male albino
rats with an average body weight of 350 grams with the same findings. In
the experiment 5000 mg/kg was administered at the high level, 500 mg/kg
at the intermediate leve!, and 50 mg/kg at the low level. These dosages
were employed in both the acute and the subacute in vivo studies. Anbn@]g
in the acute studies were given a single dose of the compound. The sub-
acute study animals were given the same dosages as those in the acute study,
each day for five cunsecutive days 24 hours apart.

b. In vitro

The compound was suspended in 0.85% saline at the concentrations
listed. It was introduced into culture tubes containing WI-38 cells in a
Togarithmic phase of growth. The cells were observed for cytopathic

effect (CPE) and tne presence of mitoses at 24 and 48 hours.

[B BIONETICS
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Tube No. No. of cells

1
2
3
4
5
6
7
8
9

10

Since a CPE was observed at 1000 mcg/ml a closer

was employed as follows.

1

W © N B W N

10

The high level employed was 600 mcg/ml, the intermediate level was

Conc.
mcg/ml

1000
1000
500
500
100
100
50
50
10
10

1000
1000
800
800
600
600
400
400
200
200

60 mcg/ml and the low level was 6.0 mcg/ml.
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Mitosis

+
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+
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range of concentrations
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c. TOXICITY DATA
COMPOUND FDA 71-42
This compound was administered at an extremely high concentration of 5000
mg/kg with no abnormal effect observed in the animals.
Solvent: 0.85% sterile saline
Animals: Two (2) male rats--average weight 370 grams (observation
period six [6] days).
Ten (10) rats--average weight 350 grams (observation period
five [5] days).

Range finding:

Dose No. Dead/No. Animails Necropsy and Day of Death
5000 mg/kg 0/2 None
5000 mg/kg 0/10 None

There were no abnormal gross pathology findings in the animals dosed at

5000 mg/kg and a determination of an L050 was not performed.

m 9



2. Host Mediated Assay
Compound FDA 71-42 produced no significant increase in recombina-

tion in Saccharomyces strain D-3.

The results from acute and subacute dose levels against Salmo-
nella strain G-46 show a relatively strong genetic effect with no signifi-
cant dose response.

The results from tests using Salmonella strain TA-1530 show
positive, although inversely dose related, responses at the acute dose
levels and negative responses at the subacute dose levels.

Repeat tests of the subacute trials indicated the compound induced
reversion, although the results were dose independent.

A1l in vitro tests were negative.
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EVALUATION SHEET

Compound: 7i_42  Aminoacetic Acid (Glycine)

In Vivo

Possible
Indicator Strain In Vitro Lox Recoveries Controls Other Comments

TA-1530 pos. NC NC ok 1. The acute low and interm.
pC doses are positive.
6/5/ 72 featiy PC OK 2. Al1l subacute doses are neg.
e = e SANC OK |
\
SANC
SAL
SAI
SAH

6/9[72  snnc
Swhacnles

G-L6 ‘ 1, All acute doses appear
NC NC OK to be positive.
sf19]2a : pos. PC 2. All subacute doses

AL PC Little low  appear to be positve
Al and dose dependent

AH SANC 0K

SANC

SAL

SAI
SAH

D3 1. All doses negative.
NC NC oK
5l 772 Acates os. PC
I fe, ne P AL PC OK
neg. Al '
§]s(72 sanc AH SANC OK
Suloacndes SANC
SAL
SAI
SAH

Summary : The acute doses of G-L46 and TA-1530 (except AH and maybe AI) indicate mutagenic
activity of this compound in vivo. None show a dose response except an inverse one.
These results are difficult to interpret in light of the unusual response to dose
f the chemical; however, the recoveries are good in almost every trial and there are
f;;) uQYBYVAA»i\ no significant fluctuations in the reversion freq. of animals
R X

of a set (dose level) giving rise to outliers etc. I can se®
no reason for the report not to be accepted. 11




EVALUATION SHEET

Compound:  FDA.71-42
(Repeat)

In Vivo

Possible
Indicator Strain In Vitro Lonw Recoveries Controls Other Comments

TA-1530 pos. NC NC
PC
AL PC

neq. Al

AH SANC
SANC

Not repeated SAL
SAI
SAH

G-46
' , NC NC OK 1, All three doses appear
Subacutes Only pos. PC- gositive and showpé
AL pc OK reasonable dose resvonse,
neg. Al '
AH saNc OK
SANC
SAL
SAI
SAH

03
NC NC
pos. PC
Not repeated AL PC
heg. Al
AH SANC
SANC
SAL
SAI
SAH

Summary: This compound shows mutagenic activity in G-46 in the subacute doses
when compared to the positive and negative controls. The doses exhibit
a small increase in mutagenicity from low to high. One might expect

‘ larger increases from such sizable jumps in test doses, but such responses
- - are not often obtained in the Host-Mediated Assay. I feel that
these results should be accepted. :

12



HOST MEDIATED ASSAY

SUMMARY SHEETS

CONTRACT FDA 71-268
COMPOUND FDA 71-42
AMINGACETIC ACID

[:B BIONETICS
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HOST MEDIATED ASSAY
SUMMARY  SHEET
OUTLIERS REMOVEP

COMPOUNDS FDA Ti=y2

SALMONELLA SACCHAROMYCES D=3
TAL530 G456
MAF MFT/MFC WMF MFT/MFC MRF' MRT/MRC
(X 1GE=8) (X. 10E=8) (X 10E=5)
ACUTE. |
NC, | 35 W45 4,80
pC | 7483 22,37 9,51 21,13 56,17 11,70
Al 4,84 13,83 CRE 20,98 3,69 W77
Al 2,26 643 4,52 10,04 6,24 1,30
AH 1,34 3,83 5400 11,11 Se68 1,18
SUBACUTE
NC. 68 43 4,93 o
sk +89 1,31 4,580 10,67 5,06 1,03
Sl | 1,13 1,56 5,01 11,13 4425 86
Sin 78 1,15 6431 14,02 6,55 1433
I VITRO TAL530 Gm46. | D=3 |
% CONC % SURYIVAL R X 40E5
NC.
PC, ;

STOP

vl



HOST MEDIATED ASSAY
SUMMARY  SHEET,
OUTLIERS  INCLUDED

COMPOUNDS FDA Ti=42

SALMONELLA SACCHAROMYCES D=3
TAL539 G=46
MMF, MFT/MFC MMF MFT/¥FGC MRF MRT/MRC
(X L1GE=8) (X 10E=8) | (X 10E=5)
ACUTE
Fe 7483 o 14424 9,51 17.681 56,96 11,87
AL 5,49 9,98 e l4 1748 3,69 2 77
AL ‘ 2,25 4,09 4,52 8,37 6.24 1030
At 1,57 2,85 5,00 9,26 5,30 1,10
SUBACUTE
NC .68 'Su “.63 .
SL‘, .89 1‘31 4080 8089 5’06 1’09
Si , 1,33 1,96 5,01 9,28 be25 W92
Sn 93 1,37 7433 13,57 7,05 1452
IN YITRO " TA1530 G=46 C=3 _ ,
% CONC % SURYIVAL, R X 10E5

TCPD - - 1.0 61.9 3
NC - - - 100.0 5
pC. + + 1.0 42.7 381

g§ToP

Gl
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] 1 1 1 1 1 1 1 ] ) 1 1 1 } ] )
HOST MEDIATED ASSAY (REPEAT)
SUMMARY SHEET
OUTLIERS INCLUDED

COMPOUND: FDA T1-U42 '
== SALMONELLA SACCHAROMYCES D-3

TA1530 G-46
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10E-8) (X 10E-5)
ACUTE
NC 1.00 .58 1.00
PC 0. 0. 16.07 27.71 0. 0.
AL , 0. 0. 0. 0. 0. 0.
AI 0. 00 0. O. 0. 0.
AH 0. 0. 0. 0, 0. 0.
SUBACUTE
NC 1.00 .58 1.00
SL 0. 0. 6.07 10.47 0. ‘ 0.
S1 0. 0. ‘ 6.89 11,88 0. 0.
SH 0. 0. 6.98 12.03 0. 0.
IN VITRO TA1530 G-U46 D~-3
% CONC % SURVIVAL R X 10E5
NC
PC
STOP
SRU'S:.0
1SWITCH IN$:MC603

!'DIV
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) ] 1) ) ] ] ] 1 | ] ) ] ) ] ]
HOST MEDIATED ASSAY (REPEAT)
S UMMARY SHEET

OUTLIERS REMOVED

COMPOUND: FDA T1-42

SALMONELLA SACCHAROMYCES D-3
TA1530 G-46
MMF MFT/MFC MMF MFT/MFC MRF MRT/MRC
(X 10E-8) (X 10E-8) (X 10E-5)
ACUTE
NC 1.00 .58 1.00
PC ! 0. 0. luo81 25.53 Oo O.
AL O. 0. 00 OQ 0. 0.
AI N Oo O. 0' o. O. O.
AH 0. O' OQ O. O. O'
SUBACUTE
NC 1.00 .58 1.00
SL 0. 0. 5.16 8.90 0. 0.
Si 0. 0. 6.89 11.88 0. 0.
SH 0. 0. 6.98 12.03 0. 0.
IN VITRO TA1530 G-46 D-3 _
% CONC % SURVIVAL R X 10ES5
NC |
PC
STOP
_SRU'S:.6
10FF
USAGE ON 0T7/30/73 AT 10:40:42
_SRU'S:2.3 ELAPSED TIME: 00:05:03
9
GOOD BYE.
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HOST MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268

COMPOUND FDA 71-42
AMINOACETIC ACID
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Host Mediated Assay - Adjusted Raw CFU x 107/0.6 ml

The true raw colony counts were lost through automation
for this compound. Thus, the source of the adjusted raw
CFU x 107/0.6 m1 (Column A) was the true raw counts as assim-
ilated by the automatic colony counter, multiplied by the
automatic proqram by 0.16666666666667 (Column B) and then
divided by 0.1667 (the chesk figure). The original concept
was that the true CFU x 10//0.6 ml would be printed as column
A. Through a programing anomaly the Column B check figure was
obtained as the raw CFU x 107/0.6 ml and recorded as such.

Step 1: Technician set counter - plates on counter.

Step 2: Automatic equipment accumulates counts on
3 plates of 106 dilution as CFU x 107/0.6 ml.

Step 3: Automatic equipment multiplies count obtained
in step 1 by 0.16666666666667 to obtain total
count/ml at 108, '

Step 4: Automatic check of result of step 3.
TC x 108 & 0.1667 = CFU x 107/0.6 mI

Step 5: Technician was to record the true raw CFU x
107/0.6 m1 in log book, however, through error the
computer provided the Column B check figure as the
raw count.

To clarify the problem Column A is headed Adjusted Raw CFU X 10E7/
0.6 ml in each case where the check figure was provided as the raw
count.

[:B BIONETICS
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TALTERNATE PRINT FILg
S RUN 200¢CFUQDT e 060210000
06 NuMsZns 200

F

~1AP PAP16& PRINT ON SIX=piRT PAPER

~ HOST MEDIATED ASSAY REPORT SHEET
- _CCMPOUND: FDA 71~y2 ORGANISME SALMONELLA Tais<-
' ' DUSE LEVELS MESATIVE CONTROL = SALINE
- TREATMENT: IN VIVO, ORaL, ACUTE DATE STARTED: JUNE g5, log-°
- A B o D
ADJUSTED TCTAL 10, MUTATIAN
ANIMAL RaW CFU X TOTAL CFU X MUTARTS X FRZ (C/7)
-~ NUMBZR 1ge7/uebil  10g8/1euv. 10E0/1s 0L X lgg-%
1 3101“ 5,19 2.90 .-'N
2 17440 2¢5( 1000 o 2k
~ 3 3198 533 200 P
l+. 20+¢28 3635 150 ¢ 37
S 13456 228 4400 175
- & 4i.2ce HeB7 300 ol
7 47470 7495 2400 «23
- NOe OF ANIVALgG EQUALS 7
T\JT“L CFU CGUT OF &7 Nas... L.thLS %
COLe B CoLe C coL. D
~ (X 15:28) (X 10E0) (X 10E=r)
GEAN ' 43l 2.14 55
RANGE 567 3400 1.50
- HAX T35 4400 175
MIN 2ec8 1.00 «25
~ % SUMMARY WITH OUTLIERS REMOVED
— COiLe 3 CoLe C COLe T
(X 10-8) (;, 10EDD (x 105=7)
g':-A 5'&:7 1683 "TV;
~ RENCE 5¢.58 2e00 17
‘ MAX 7495 3.00 .u'
MIN 2¢50 1020 + 25

20



HOST. MEDIATED ASSAY REPORT ShEET

cUsPOUND: FDA 71=342

TREATMENT: IN VIVO» ORAL» ACUTE

A B
ADJUSTED

ANIMAL. RAKW CFU X TOTAL CFU X
NUMBEZR 10775600 1087101

1 1710 2485

2 27+00 4eD1

3 9495 160

4 16.66 LYS B

5 30476 5¢13

6 T35 1e20

7 11488 1493

6. 1756 2091

NOe OF ANIMALg EGUALS 8
NOe OF DEAD ANIMALS ESUALS 2

COLs B
(X 10:8)
MEAN 2¢92
RANEED Je 20
MAX 5013
MIN 123

NG OUTLIERS

ORGANISM: SALMONELLA TA1s=n
DUSE LEVELS POSITIVE CONTROL = pMN = 100 #G/KS

DATE STARTED:

C
TOTAL NO o
MUTAMTS X
1063/1'0%L

3700
3600
18000
2400
300
10000

5e00
1500

Cole C
(X 10E0)
22025
2900
37.00
800

JUNE 5S¢ 1972

e

MUTATINN
FRE (C/R)
X log=2

12093
TR
1084
Te72
S5¢858
Betl
Lepl
5013

col.e D
(X 105~8)
7423
8.24
12.%8
h,04

21




HCST MZDIATED ASSAY REPORT SAEET

COYPOUNGS FDA 71=42 | ORGANISM: SALHONELLA TA153°
pOSE LEVEL: LoW = 50 MG/KG
TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: JUNE 5¢ 1972

A 8 C )
ADJUSTED TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTEMTS X FRE (T/2)
NUMBER 10ET/5eBNL 10871 0ML 10E0/71e0ML X 10F=2
1 27+06 Be51 1500 3.55
a 11.16 180 &e00 Ge2n
3 32494 SebS 2000 3eHM
4 3006 Sell 2700 5282
5 1516 2053 13+00 Te1l
& Tell 1017 1200 1005
7 19568 3ok 15400 o228
8 21018 3093 13430 5¢19
NOe OF ANIMALg EQUALS 8
TOTAL CFU CUT OF RANGE EQUALS e
CoL. B Cole € CoLe D
(X 1¢ia) (X 10En) (X 1cE=~n
MEAL 3l 16eEH 5409
RAMNGE be30 19.00 6454
MAX 5449 2700 10.08
MIN 1.19 800 3.5%

% SUMMARY WITH OUTLIERS REMOVED

COL. B CoLe C COoL. D
(X 10z8) (X 1CEG) (X 1cz=-8)
MEAN 3e76 1757 4,84
RANGE 333 1900 3,57
MAX 5¢49 27.00 Tsll
MIN 1.86 8.00 3,55

22




HOST MEDIATEL ASSAY REPORT SHEET

CUMPOQUNDS FDA 71=42
DOSE LEVEL® INTERWEDIATE = 500 ME/KG

REATWMENT: IN VIVCe ORAL» ACUTE

A B
ADJUSTED

-ANIMAL RAW CFU X TOTAL CFU X
NUMEER lOE?/U.EHLZ 102871 000

1 708 1elE

2 BeOk Le(Y

3 TeubB 1elc

) 816 1elbl

5 Qe72 102

5 1608 Sell

7 20616 3635

8 15¢6 Z2eshH

NOe OF ANIMALS EQUALS &
NOe OF CONTAMINATED EQUALS 1
TOTAL CFU OUT CF XANGE EGQUALS 1

COLe B

(X 16:z8)
MEAN + 86
RANGE 2ecT
YAX 2el
M1IN 1.09

NO OUTLIERS

ORGANISME SALMONEZLLA TA153n

DATE STARTEDS

C
TOTkLtNOo
MUTANTS X
105071 0%0

4600
3600
Ze00
Led0
2¢00
400
700

5000‘

C‘:‘L_' C
400
5.00
700
200

JUNE S 1072

D
NUTATION
FRE (C/3)
X 10£-3

Ze39
275
2¢5%
234
1623
125
2075
1.32

coL. O
(X 10I=8)
2425
2.16
3439
1,23
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HOST MEDIATED ASSAY REPOURT SHEET

COVPOUND: FDA T1=42

GUSE LEVELSY HIGH = 5000 MG/KG

TREATHENT:

A
ADJUSTED
AW CFU X

10E7/04650

AHIMAL
NUMBER

26.+28
?068
1658
9436
16474
14.76

20054
£3:78

O~ O UF GiNE

NOe OF aMIMALS EQJUALS

IN VIVO, CRaL, ACUTE

8

TOTAL CFU X
10E871euML

hedd
le20
2460
150
2479
2446

3ol
5463

8

NOe GF CEAD ANIMALS ZwUALS 1
TOTAL CFU CUT OF RANGE EQUALS 1

NEAN
RANGE
MAX
MIN

MEA
RANGE
MAX
MIN

COLe B
(X 1028)
3403
o35
5463
1028

% SUMNMARY WITH OUTLIERS REMOVED

COL» B
(X 10:8)
Se28
GelU7
5463
l.26

C
TOTQL NO o
MUTANTS X
10EQ/1e0ML

5000
44GO
200
200
4000
3000

T+00
1000

COL} C
(X 10E0)
4e52
8400
10.00
2+00

CoLe C
(4L 10E0)
Le+57
8.00
10.00
200

ORGANISHMS SALMONELLA TA153n

DATE STARTED: JUNE S 1972

D
MUTATION
FRE (C/R)
X l10E=-S

Q1

312 *
73

122

1453

122

2407
175

cole D
(X 10E-2)
57

238
3e12

e 75

24



AGST WEDIATED ASSAY REPORT SHTET

COMPGUNDS FDA 71=42 ORGANISMI SALMONELLA TALS30
UOSE LEVELS WEGATIVE CONTROL = SUBACUTE TRIALS
TREATHENT: IN VIVC) GRALy ACUTE DATE STARTED: JUNE 9r 1972

A B » c D
ADJUSTED TOTAL NO, MUTATION

ANIMAL KA. CFU X TOVAL CFU X SUTANTS X RE (C/3)
NUHBIR 10E7/5.671 106871040 1020/1.0ML X 1Cc~=6
1 1230 2ell 1.00 4T
2 3% e 24 HeSU 2.00 e 31
3 1745 2eJi 3,00 1,03
4 1512 e 3.00 1.19
5 57356 Ger56 3,00 031
6 te2 10623 15.00 130
7 436328 Delld 1.00 e13
8 23¢ L Lo 559 3,00 O
fi2e OF ANIMALS EIUALS &
TOTAL CFU OJT CF 24HBE EQUALS z
CCu,. B CO_e C coL, D
(X 13EE) (X 10E0) (X 10E=8)
MEan 575 TefsB $ O3
RACIGE 3067 14400 1e25

Wi 10433 1=.00 16432
MIN 2915 1.00 +15

25



HOST MECIATED ASSAY REPORT SHEET

COYPOUND: FDA T1=u2
DOSE LEVEL: LOW = 50 MG6/KG
TREATMENT: IN VIVO» ORALe SUBACUTE

A B
ADJUSTED _
ArINAL RAW CFU X TOTAL CFU X
NUMBER lOE?/Qo@ML. 108716000
1 47434 786
2 22+14% Jeb3
3 3000 5611
4 17.74% 2¢95
S5 23«94 3699
6 27.84 GebhL
7 8440 o4y

NGe OF AMINALS EQUALS 7
TOTAL CFU GUT OF RANGE EGQUALS 3

COoLs B
(X 1o0E8)
MEAN Geclt
RANGE 6e&Q
AKX 7elQ
MIN . le40

NO CUTLIERS

ORGANISMS SALMCNELLA Tal5z0

DATE STARTED: JUNE 9¢ 1972

C
TOTAL NO.
MUTAENTS X
LU0EG/1.0M0

2¢00
QOQO
400
4400
2000'
4400
200

Cole C
(X 10E0)
3.1
2400
4400
2400

D
MUTAT 10N
FRE (C/3)
A 10E=2

«25
107
o 78
1.35
«53
85
1.432

CoL. D
(X 10==2)
« 29

1ol
1,43

25

26



HCST wEDIATED ASSAY REPURY SEET

COMPOUNDY FDA 71-542 ORGANISMI SALMONELLA TA1S:®
UCSE LEVELS INTERMEDIATE = 500 MG/KG

TREATMERT: IN VIVC, ORaL, SUBACUTE OATE STARTED: JUNE g» 1972

A B C D
ADJUSTED TOTAL NOe MUTATION
ANTMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/3)
NUWEBER 1077000600 10E8/71e0ML 10EJ3/1.0%0 X 1Q0E=-2
i 10,14 1665 200 1e1R
2 1G.14 Je19 3«00 « Gl
4 21«24 3¢D% 500 162
5 1c.38 173 100 « 58
& 14.34 2039 4C0O 137
7 2004 JelH 9¢00 259
g 930 155 200 129
NOs OF ANIMALS EGUALS &
TOTAL, CFU OUT OF RANGE EQUALS z
COLe B Cole € Col.e D
(X 1CEB) (X 10ED) (X 1GE=8)
MEA N S3e¢l8 JeB2 1433
RANGE 5459 §+0U 2ellt
MAX Tell 9,00 2459
MIN 1.55 1.00 «B5
x SUMMARY WITH OUTLIERS REWOVED
COLe« B CoLe C coL. D
(X 10=8) {x 10E0) (X 10E=28)
AR AN 3eLB 3.14 113
RANGE, 5459 5400 1.4
MAX. Te24 6400 1,69
MIN 1.55 1.00 e 23



HOST MEDIATED ASSAY REPORT SAEET,

COMPOUND: FDA T1=42 - ORGANISYS SALMAONZLLA TALZ3N
DUSE LEVELS HIOH = 5600 MG/KG

THREATMENT: IN VIVOy ORALe SUBACUTE DATE STARTED: JURE ©C» 1072
A 8 C t
ADJUSTED TCTAL NOe MUTATION
“ANIMAL RAW CFU X TOTAL CFU X, MUTANTS X FRE (C/R)
N Vw3ER 1Ge7/C 601, 1028/71.Gil IOEG/loOﬂL. X 10E=R
1 3894 Gelk3 400 ehZ
2 27442 theH7 S« G0 179
3 1152 192 100 52
4 3096 5010 e 00 e 78
5 1058 1ebG 3400 172
6 T+38 1e2d 1¢C0 PR
T 6678 1633 100 o BA

NOe OF ANINALS EQUALS ¥i
TOTAL CFU OUT OF RANGE EQUALS 3

CoLe. B Col.e € Cole D
(X 10zZ8) {x 10E0Q) (X 10EZ=8)
MEAN 337 2«71 92
FANGE 535 4,00 1426
MAR D9 500 1.72
MIN Lel3 1.090 52

* SUMMARY WITH OUTLIERS REMOVED

COL. 8 Cole C col. T
(x 168} - (X 10ED) (X 10£~8)
NEAN 3elt2 2467 78
RANGE 5el6 4.00C 57
ﬂﬁxw Set9 500 1039
MIN 113 ©1.0¢C 52

28



e eieriee oo HOST MEDIATED ASSAY REPGRT SHIET

e COMPOUNDS. FDA 71=82. ... .. ORGANISM: SALMONELLA 6=i6
| DOSE LEVEL}, NEGATIVE CONTROL = SALINE

lg““”wm” TREATMENT: IN VIVO, ORAL, ACUTE  DATE STARTED: MAY. 19, 1972

A ' B c D
- ~ ADJUSTED - . TOTAL NO, MUTATION

e ANIMAL o RAW CFU X -TOTAL CFU-X - MUTANTS X - FRE. {C/B)

NUMBER 10E7/0.5ML 10E8/1.0ML 10E0/140ML X 10E=3

i
i

5596 9416 4,00  ohb

: 2443 4008 1.00, w25
it B @ L e i B e BT i B GD e g TB

34003 5468 7.00 1.23

37438 6¢23 4,00 64

l
|
!
i
:
|
i

" 31le4Y T 5e¢24 4,00 76

mmgmm;um&

NO. OF ANI ALS £3 *ALS 9
TOTAL CFU OUT OF RANG QUALS 1

COL- B CoLs € COue D
o R ; , T, (X 10E2) (X 10E0) - {X 10E=~8)
B e CMEAN - oo o Beilh 2,33 . . .54
i RANGE 0.75 G.OO v 1.02
MAX 16.12 . 7.00 1.23

NS~ 1] - SN | WA & TS S 1 1 ¢ S————— - ¥ T

.Mfwwff,i%.20,224maw-“mwwm3,37fm.Mwmwwmml.OQHqj,,hmw."H.3g e

50.721 ’, 10.12 3,00 +30

i@, e MIN e 33T e e e 3900 e o @21 o

H
i

. (% 1dzZ2) (X 10E0) (X 10£-8)

. IR - MEAN IR 6,20 . 2488 o 45
el RANGE L L s L BeTE o i L BeB0 - - - - 455
: MAX - 10.12 5.00 270
MIN : S¢37 1000 021

‘7;;foUgMARY}wxrﬁuouTLIERs-ngovea@www_é;uméanaA-

COLy B -G OL g Cmmmmme —— GOl g ) e



- HOST MEDIATED ASSAY REPCRT SHEZLY
_ COMPOUNDS FOA T71=42 ORGANISMS SALMONELLA G=46

DUSE LEVEL: PUSITIVE CONTROL = DMN = 100 MI/KG

- TREATHMENTS IN VIVOes ORALy ACUTE DATE STARTEDt MAY 19, 1972
- A B c D
ADJUSTED TOTAL NO, MUTATION
ANIMAL, RAW CFU X TOTAL CFU X MUTANTS X FRE (C/8)
~ NUMBER LOE7/0 ¢ Gl 10E8/3 4014k, 1UEO/L e OML. X 10E=8
1 11,82 1,97 20,00 10,15
2 29,88 4,98 34,00 6,83
~ 3 23,94 3,99 36,400 Q.52
4 22,68 3,76 “h 00 64355
5 33,78 5463 4,00 7.82
- 6 33,90 5465 75.00 13,27
7 20,13 3,36 25,00 6466
8 39,20 6453 97,00 1485
9 37,70 6428 61,00 9,71
. 10 32,55 63 53400 9,77

NO, OF ANIMALS EQUALS 10

CoLe B COLe C COL, D
(X 10ED) (X L0E0) (% JULEen)
— MEAN be76 6,40 9,51
RANGE LoSt TTe00 B¢50
MAX 653 Q7.00 14,85
MIN , 1,97 20,00 6,355
= NO QUTLIERS
>3T0P
F



HOST SZOLATED ASSAY

COPCUNSE FDA 71=42

-t 2T X

5CSE LEVELS Lo¥W = 50 MGIKS
A 7 B 7
. ADJUSTED
AnTvial RAW CFU X TOTAL CFU X
NUNOER, L0ET/ 06N l0EB/leTmL
1 24406 4401
2 1758 2,93
3 24046 Beds
4 13444 2,20
> 15424 245
é 3006 Seld
7 24436 el
8 25056 Reld
S. OF KMIMALg EQUALS 8
5. OF CONTAXINATED £6UALS 1
STAL CFU. GUT OF RANSE EQUALS .
COL+ B
(X 13I8)
VEAN 3ok
RAKNGE 277
.VoA\/\ 5‘01
MIN 2ecl

NO QUTLIERS

X

!
e
C

A
-
w
ol

mn
i
-

CRGANISHME SALMONZLLA 5=456

DATE STARTED: MAY 1gy 1972

c
TOTI?’SL_ u‘.o L]

MUTANTS A

lCEG/l-UﬂL

13400
5200
5300

500
2000
32400
51«00
1500

CoL o C
(X 10EQ)
3575
7600
82600

500

D

HUTATION

FRE (c/B)
X 10E=5

343
1775
8453
PefRR
TeB7
1637
1%en?2
3475

Col.e D
(X 105=2)
Q.44
15.07
17.75
258



HCST MEJIATED ASSAY REPORT SHEET

COMPOUNL? FDA 71-42
0ISE LEVEL:. INTERMEDIATE = 500 MG/KG

| TREATMENT: IN VIVOr ORALp ACUTE

ADJUSTED
RS ST, pAW CFU X TOTAL CrU X
N cER lOE?/U-bML L0E&/710ML
1 23476 3495
2 6le02 lﬁpl?
] 31498 Se33
e 16666 LY
5 3«04 4999
o 52006 B8eD3
7 26+ 04 el
& 4320 6elC
9 coell beH%
NDe QF_ﬁﬁIﬁﬁLS EQJQLS G
TOTAL'CFU<OUT OF_RANG&;&GJALS i
ColLe B
(X 1¢E8)
REAN 577
RANEE Te0b
MAX 10617
MIN Jell

NG OUTLIERS.

C
TOTAL NOe
MUTANTS X
10E3/710MbL

17400
43400
3500

200
~3e00
7700
1900
10000
1900

CoL.e C
{x 10EQ)
2511
5900
77000

8400

ORGANISMS SALMONELLA 6=k6

DATE STARTEDS MAY 19 1972

D
MUTATIO!
FRE (C/B)
X 10E=2

4429
4e72
6457
2eR7

coLe D
(X 105=2)
4e52

32



CO4PUUND: FDA Tle42
DOSE LEVEL: HIGH = 5000 MG/KE

CTREATAENT: In VIVGr CRALs ACUTE

A A B
ANIMAL ﬁE%ﬁﬂgB A TOTAL CFU X
NUMEER 1QET/L 6% 10671 0ML
1 39,96 665
2 34,986 5e83
3 35.88 593
4 3356 S5e¢Di
5 25432 Gelc
& LDe1lY4 HelY
7 18.54% 2e(d
5 31e14 , S5el13
aQ 1530 2e55
e 33630 555
e OF ANIMALS EQuUALS 10
COLe B
(¥ 10=8)
AE AN Heild
RANGE Boilh
AAX ' T D59
MIN 2e505

NO OUTLIERS

RCST ZOIATZD ASSAY REPORT SnERT.

ORGANISHMS SALMOMELLA G=H6

DATE STARTED: “AY 19» 1972

c
TOTAL NOs
MUTANTS X
1020714000

15400
35400
1200
13090
ig8e00
4400
200&0
BZDDO
13.00
38400

CoLe C
(X 10ED)
SHeRU
54400
%4000
10.C2

D
ﬁUTATIQM
FRE (C/R)
X 10E-3

240
600
2¢01
1477
he27
653
Bele7
S5¢17
Telt5
635

COL« 7
{(x 107=-8)
B.00
.67
ToliD
1,78

33



HOST MEdIATEL ASSKY REPORT SHEET

COUPOLNDS FOA T1=42
DCSE LEVEL: LoW = 50 ¥G/KG

TREATMENT: IN VIVOr ORALs SUBACUTE

A B
ADJUSTED
ANINMAL RAW CFU X TOTAL CFU X
NUEBER LOET/C e B0, 1068/ 1000
1 24418 4403
2 U4e70 T o545
3 3E.28 be3%
& 25450 Gepl
5 34492 Sedz
5 1545 2¢53
7 37438 6e23
8 15468 273
NOo OF ANIYALg EGUALS &
NOw OF CONTRMINATZD ESUALS 1
TeTAL CFU OUT OF RANGEZ EQUALS H
COLe B
(X 1028}
D AN LeSh
RANGE bet7
AKX Tele5
MIN 2e¢08

NO OUTLIERS

ORGANISH! SALMONELLA G=lg

DATE STARTEDS

c
- TOTAL NOe
MUTARTS X
I0EG/Le 00

23400
15400
35400
1300
2300
2300
1500
1100

Cole

(X 10ED)
2105@
24402
5500

11.00

MAY 19 1972

V]
MUTATION
FRE (C/R)
X 10E-3

64C5
2e15
S5¢49
e
Gefil
£e21
2457
L)

CoL. D
(X 105~%)
4,80

Re 77
Be91
2415

34




HoST »=0I4TED ASSAY REPORT SHERT

CONPUUNL: FDA Til=42 ORGANISMS SALMONELLA 3=i6
COSE LEVELS INTERMEDIATE = 500 MG/KG

TREATNEWT: 1 VIVCs ORALy SUBACUTE GATE STARTEDS MAY 19 1972
A B c D

' ADJUSTED TOTAL NOe MUTATION

AxIsAal Qhd WFU K TOTAL CFU X MUTANTS K FRE (C/R)
NJHMBER 10&7/0.63L. 1088/ e M 1CEG/1e0¥L X 10E=~72
1 19.14% 3419 27400 Belit
2 27448 LeD5 25400 Beb%
3 2G¢22 337 2%e¢00 6082
“ czell ey 26 G0 705
5 2808 4e73 1500 .14
3] 37«14 Hel¥ i6e00 2e¢533
7 31602 527 154060 TN
2 56454 Q¢4 +5+00 LeT4
g G52 V T Teli2 7570@0 7 QOQQ
14 QSolZ‘ TeS2 700 35T

NOoe OF‘ANlﬁALS EGQUALS 1u

COLe B col.e C coLe D

(x 10zZ8) (x 10ED (x 106=8)

MEAN 5¢35 25482 Se01

mAK Gelt 3 4500 8410

AIN 3¢19 1500 2408

NO OUTLIERS

35



COMPOUNCS FpA 7142
DOSE LEYELS HISH = 5000 MG/KG
 TREATMEWT: IN VIVOr ORALs SUBACUTE

A B
ADJUSTED

ORT SHEET

ORGANISMS SALMONELLA 3=45

UATE STARTED: MAY 19, 1072

0

C
TOTAL NO. NUTATION

Caceafr

ALTMaAL RAW CFU X TO0Tal Crd X MUTANTS X FRE (C/2)
NUASER 10770000 102871«0M0L 102071000 X 10E=®
1 17.70 2695 19,0400 4075
= 2070 Jelkl 2200 ‘ Be't!
> 17.58 2¢33 2Ge 00 HeoH
L 12.78 2¢105 3%400 150G
5 14¢22 A2037 1500 He3Z
& B7 34 Te93 1700 20313
8 2232 3,72 000 1077
e 3618 6603 35000 BheGR
NCe OF &NIMALS EQJALS ]
ToThl CFU OUT OF.RJNGEIEGURLS i
COoL« B CoLe C col. D
(X 1028) {x 10c0) (X 107="1}
MEAN 3et:2 24400 Tel™
RANMGE 536 26.04 13,57
Yy ¢ TeS9 40060 15.:C
MIN 213 140G 2ol
¥ SUMMARY WiTH OUTLIEKS REHQOVED
COoLe B Cole C CoLe D
(X 10z8) {(x 10E0? (X 105=2)
MEA a4 22487 61
RANGE Dei2 cheld Baisg
AKX TeS3 &0 «00 16 e 7
02 DEC 72 Luiz223 USER CFUGQY 200

o0 QUT, G

530 PROCLSSiNG Tlka

22e4% SECONDE

36



LE

STOP
SRU'S:.T

) ) ) )

) )

) )

HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

COMPOUND: FDA T1-42

DOSE LEVEL: NEGATIVE CONTROL - SALINE

TREATMENT: IN VIVO, ORAL, SUBACUTE

A

RAW CFU X
10E7/0.6ML

88.60
55-70

. 105.50
115.60
33.90
85.30
76.90
93.10
41,70
u8o 90

ANIMAL
NUMBER

O\ O~ O\ &= -

-

NO. OF ANIMALS EQUALS

MEAN

RANGE

MAX

MIN
NO OUTLIERS

ISWITCH INS$:MC657

ISAL

B

TOTAL CFU X
10E8/1.0ML

14.77
9.28
17.58
19.27
5.65
14,30
12.82
15.52
6.95
8.15

10

coL. B
(X 10E8)
12.43
13.62
19.27

5.65

ORGANISM: SALMONELLA G-U46

DATE STARTED: JULY 11, 1973

c
TOTAL NO.
MUTANTS X
10E0/1.0ML

8.00
4.00
9.00
11.00
4.00
9.00
7.00
8.00
4,00
6.00

coL. C
(X 10EO0)
7.00
7.00
11.00
4,00

D
MUTATION
FRE (C/B)
X 10E-8

.54
.43
.51
57
.71
063
«55
052
.58
07)4

coL. D
(X 10E-8)D
.58

.31

.74

.143



gt

STOP
SRU'S:.T
ISWITCH

1 |

J }

) )

! 1

HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

COMPOUND: FDA T71-42

DOSE LEVEL: POSITIVE CONTROL - DMN - 100 MG/KG

TREATMENT:

ANIMAL
NUMBER

OWwW o~ Wl W e

-

IN VIVO,

A

RAW CFU X
10E7/0.6ML

71,60
65.20
39.90
86.20
82.10
41.00
61.40
78.80
57.30
59.00

NO. OF ANIMALS EQUALS

IN$:658

o~

MEAN
RANGE
MAX
MIN

MEAN
RANGE
MAX
MIN

AIAT ONOTIND

ORAL, ACUTE

B

TOTAL CFU X
10E8/1.0ML

11.93
10.87
6.65
14.37
13.68
6.83
10.23
13.13
9.55
9.83

10

coL. B
(X 10E8)
10.71
7.72
14.37
6.65

coL. B
(X 10E8)
11.14
7.72
14,37
6.65

c

TOTAL NO.
MUTANTS X
10E0/1.0ML

152.00
138.00
133.00
166.00
178.00
187.00
179.00
163.00
159.00
165.00

coL. C
(X 10E0)
162.00
54,00
187.00
133.00

¥ SUMMARY WITH OUTLIERS REMOVED

coL. C
(X 10EQ0D
159.22
46.00
179.00
133.00

ORGANISM: SALMONELLA G-46

DATE STARTED: JuLY 11, 1973

D
MUTATION
FRE (C/B)
X 10E-8

12,74
12.70
20.00
11.55
13.01
27.37
17.49
12.41
16.65
16.78

coL. D
(X 10E-8)
16.07
15.81
27.37
11.55

coL. D
(X 10E-8)
14,81
8.45
20.00
11.55




6¢

STOP
SRU'S: . T

) ) |

1 )

| I )

HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

COMPOUND: FDA 71-42

'DOSE LEVEL: LOW - 50 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE

A

RAW CFU X
10ET7/0.6ML

ANIMAL
NUMBER

71,40
59.40
. 94,60
59.60
54,30
44,70
103.30
74,40
68.30
57.80

NO. OF ANIMALS EQUALS

OO o~ OV £ N

-t

MEAN
RANGE
MAX
MIN

MEAN

RANGE
MAX

MIN

B

TOTAL CFU X
10E8/1.0ML

11.90
9.90
15.77
9.93
9.05
7.45
17.22
12.40
11.38
9.63

10

coL. B
(X 10EB8)
11.46
9.77
l7o22
7.”5

coL. B
(x 10E8)
11.64

9.77
17.22

T.45

ORGANISM: SALMONELLA G-146

DATE STARTED: JULY 13,

C
TOTAL NO.
MUTANTS X
10E0/1.0ML

27.00
141.00
123.00

41.00

29.00

47,00
131.00

57.00

63.00

48.00

coL. C
(X 10EO0)
70.70
114,00
141.00
27.00

¥ SUMMARY WITH OUTLIERS REMOVED

coL. C
(X 10E0)
62.89

104,00
131.00

27.00

1973

D
MUTATION
FRE (C/B)
X 10E-8

2.27
14,24
7.80
4,13
3.20
6.31
7.61
4.60
5.53
4,98

coL. D
(X 10E-8)
6.07
11097
14.24
2.27

coL. D
(X 10E-8)
5.16
5.53
7.80
2.27



ob

STOP
SRU'S:.06

D S T IS B

HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA T1-42
DOSE LEVEL::INTERMEDIATE - 500 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE

A B
ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10ET7/0.6ML 10E8/1.0ML
1 44,60 7.43
2 92.00 15.33
3 100.30 16,72
4 47.50 . 7.92
5 59.80 9.97
6 54,50 9.08
7 108.50 18.08
8 80.80 13.47
9 87.10 14.52
10 52.30 8.72
NO. OF ANIMALS EQUALS 10
CoL. B
(X 10E8)
ME AN 12.12
RANGE 10.65
MAX 18.08
MIN 7.43

NO OUTLIERS

ISWITCH INS:MC660

ISAL

}

) ]

C
TOTAL NO.
MUTANTS X
10E0/1.0ML

51.00
73.00
114,00
37.00
78.00
77.00
121.00
59.00
133.00
81.00

coL. C
(X 10EO0)
g82.40
96.00
133.00
37.00

) L
(REPEAT)

ORGANISM: SALMONELLA G-U46

DATE STARTED: JuULY 13, 1973

D
MUTATION
FRE (cC/B)D
X 10E-8

6.86
4,76
6.82

coL. D
(X 10E-8)
6.89
4,91
9.29
4,38



) 1 ]

} 1

1 ) L ]

HOST MEDIATED ASSAY REPORT SHEET (REPEAT)

COMPOUND: FDA T71-42

DOSE LEVEL: HIGH - 5000 MG/KG

TREATMENT: IN VIVO, ORAL, SUBACUTE

ANIMAL
NUMBER

OWwW oo~No0uUl W

—

NO. OF ANIMALS EQUALS 10

NO OUTLIERS
STOP :
SRU'S:.6
ISWITCH INS$:MC661
ISAL

Ly

A B
RAW CFU X TOTAL CFU X
10E7/0.6ML 10E8/1.0ML
45,10 7.52
53.10 8.85
113.10 - 18.85
© 88.10 14,68
94.60 15.77
48,90 8.15
68.30 11.38
110.80 18.47
44,70 7.45
67.70 11.28
coL. 8
(X 10E8)
MEAN l12.24
RANGE 11.40
MAX 18,85
MIN 7.45

ORGANISM:

SALMONELLA G-U46

DATE STARTED: JuLY 13, 1973

C D
TOTAL NO. MUTATION
MUTANTS X FRE (C/B)
10E0/1.0ML X 10E-8

51.00 6.78
54,00 6.10
147.00 7.80
89.00 6.06
112,00 7.10
63.00 T7.73
94,00 8.26
131.00 7.09
55.00 7.38
62.00 5.49
coL. C CoL. D
(X 10E0) (X 10E=-8)
85.80 6.98
96,00 2.76
147.00 8.26
51.00 5.49



HGST “EDIATED ASSAY REPURT SHEST

COMPOUNGT FDA Til=w2 ORGANISMS SACCHAROVYCES §=7
DUSE LEVEL: NEGATIVE CONTROL, = SALINE
TREATMENT: IN VIVOr ORALe ACUTE DATE STARTEDS MAY 1s 10972
A o B ¢ o D
TOTAL CFU TOTAL RECOVR/CFU
AnI¥al Ra% CFU X SCREENED X RECCMSINANTS  SCREENED X
NUMBER LOES/1e0ML 10E5/1e00L flelul 10c=5
1 422400 42 3400 7411
2 17500 'S ¥ & 1¢C0 578
3 133.00 13 « 00 ik
i BUL N0 065 4e00 6el7
5 26600 027 2ol 50
5 109400 o1l 160 Q.17
7 1€8.00 20 «30 0N
) 371470 W 37 1400 270
G 161050 1o « 00 « 00
TOTAL 2450 ~ 12.00

NOe CF AMIMALS EQUALS 9
NCe OF CONTAMINATED EQUALS 1

jem AN C/PEAN B = G50
COLp B Colle C coLe D
, - (X 16g5) (X 10E2) (X 10E=5)
v AN sc8 133 4e27
RANGE o34 4.00 917
MAEX ) «65 ; ‘QlDO v ©.17
SIN fil «00 .00

NO OUTLIERS



p—
HOST ~EJIATEL ASSAY REPORT SHEET
COSPOUNDS FDA Timb2 ORGANISHAS SACCHAROMYCES [im
~ LCSE LEVEL: POSITIVE CONTROL = EMS 350 MG/KG
TREATMENT: I VIVOr ORALe ACUTE DATE STARTED: MAY 1s 1072
P
A B c , D
— TOTAL CFU TOTAL RECO“B/CFU
BRIMAL Rad CFU X SCREENED X RECOMBINANTS  SCREENER X
NUFLER 1CE5/ 14 OMk 10ES/LeGlL /1e0b s
- 1 414400 oHi 21.00 5072
2 283.00 28 18400 BIeH”
3 301,00 ¢ 30 20400 BBt D
- 4 £92450 ¢35 14060 BEea?
5 23206 23 114C0 474440
5 2e64C0 032 12400 BRer™
- 7 10300 1 5600 T7e~7
o 266400 27 15000 5632
9 193,00 «19 12400 62615
— 10 Iozeil ¢ 3F 22+00 Chel?
CTOTAL 2481 16000
- NOe OF ANIMALS EGUALS 10
— CEAN C/FEnM B = 55406
COL. & Cole C COL, D
- (X 10%5) (X 10E0) (X 105=5)
- - mEAN 28 1600 RGBT
RANGE W51 14400 30405
C NAX o4} 22400 77 A7
—_ MIN 10 8400 46482
T % SUMMARY WITH OUTLIERS REMOVED
- MEAN C/HEAN B = 56417
- ’ COoL. P Cole C colL, D
— (4 L0:5) (X 1CE0) (X $35~%)
MEAN oo 1689 55 4tth
RANGT 022 11400 19,52
- vAK vl 22400 66 o 15
CMIN, W19 1100 46462
=LA CSCHLF 285 NOV 72 17135113 USER CFUGLY 25C

~ARDS IN a76 oUl 0 LINES

363 PROCEZSSING Tivg 14.54 SECONDS
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HOST MzpDIATED ASSAY REPORT SHEET

CCH4POUNDY FDA 71lel2

5USE LEVEL: Low = 50 HMG/KG
TREATMENT: IN VIVOs GRALe ACUTE

A
actldsl Rpy CFY X
NUHZIR 1CE5/140ML
1 143.C0
il 45800
3 623+00
4 25500
5 427,00
5 333430
7 25300
& 507,00
9 3674020
OThaL

NCs OF ANI“ALS EQUALS
ANTMALS EQUALS

MEAN C/MEAN B =

NG OUTLIZRS

MEAL
RANGE
MAX
MIN

TOTAL Cru
SCRIEMNED X
10257101

o 14
47T
52
020
U3
033
W29
el

«37

3452

ORGANISM: SACCHAROMYCES 5.3

DATE STARTED? MAY 1o 1972

C
TOTAL
RECCHRINANTS
/leul

+ 30
100
300
100
1,00
100

« 00
4600
200

13,00

Cols C
{x 10EQC)
1044
4.00
400

+ 03

D
RECOYR/CFU
SCREENED X

10z=5

00
2el%
LeR2
.28
2.3Q

3+ 00
«03

coL, ©
(X 10==5)
3e13
6459
6459

00

44
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FOST MEUDIATED ASSAY REPURT S EET

COMPOUNLUS FDA Tl=42 ORGANISMS SACCHAROMYCES De2
DOSE LEVELS INTERMEDIATE = 500 MG/KG

THEATMENY: IN VIVO» ORALy ACUTE ~ DATE STARTED: MAY 1 1272
[y B , c D
ToTAL CFU TOTak RECOMS/CF1)
ATAAL Raw CFU X SCREENED X RECOHBINANTS SCREENED X
NJHABER 105/1.0M0 108571040 f1leunbls 10%=5
i 380.00 o 45 L&-oQO 8033
2 16600 17 . «00 ; « 20
3 501420 : 50 3400 He20
& S06e00 e Ji 300 Ge 30
5 60000 oH{ 5600 Be33
o) 209.00 el 1eu0 478
7 336.00 « 3% 100 2eOF
8 38000 035 200 Te3C
9 267400 27 1400 3,75
10 122430 12 «00 o100
TOTAL 3ed7 2100

Oe OF ANIMALS EQUALS 10

CEAN C/HEAN B = Belk
COLes B8 cols € CoL, D
_ (X 10€E5) (4 10E0) (X 10E=5)
MEAN o34 210 5,19
RANGE : '8 5400 Q¢80
MAX R ) k . 5.00 380
MIN 12 w00 «00

NO OUTLIERS
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AUST. MEUIATED ASSAY REPONT SHEET

COMPOUND:_FDA Ti=42
DOSE LEVEL:. HISH - 5000 Me/KG
TREATMENT: IN VIVOs ORAL, ACUTE

A B
< TOTAL CFy
ANIMAL Raw CFuU X SCREENED X
NUNBER 10571 0ML 1O0ES/1.00L
1 400,00 47
2 323.00 032
3 247.00 e23
4 156600 PR
5 404,00 40
6 527.00 «0)
7 185.00 016
8 233400 23
S 251450 23
TOTAL 283

NOe OF ANIMALS EQUALS 9
NOe OF CONTAMINATED EQUALS 1

MEAN C/8MEAN B = 5.30
COLs B
, (X 10z5)
MEAN 31
RANGE 47
MAX 53
MIN +156

ORGANISHSE SACCHAROMYCES ez

DATE STARTED:

c
TOTAL
RECO%BINANTS
/LlepL,

200
300
1.00
200
celtQ
3400

00
100
100

15400

Coke C
(X 10E0Q)
1.67
3600
3600
00

% SUMMARY YITH OUTLIERS RENMOVED

MEAN C/MEAN B

= 5468
Col.e B
(x lu:Zs)
:"’.i;""* ':33
REAMGE 47
HAX D3

e omIN 046

Colle C
(X 1GED)
l.868
2¢00
3}09
1.00

MAY 1» 1972

D
RECOMB/CFU
SCREENED X

10E-5

5402
Q.22
o5
12.82
4253
Ge753

e 00
Uoe23
Je28

coL., B
(X 10%=5)
5e"6
12422
12.02
<00

CoL,
(X 107~
el
g,'?-
120 Y
3.98

ney

)

f

°
O o
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CorPOUNDY FDA

HOST MEOIATED ASSAY REPORT SHEET

Ti=42

ORGANISHS SACCHAROMYCES Dwr

DOSE LEVEL: NEGATIVE CONTROL = SU2ACUTE TRIALS

TREATHMENTS IN VIVOe ORALe ACUTE

A
ANIMAL RAW CFU X
NUMEER 10E9/1.0ML
1 243,00
-2 428490
3 1¢3.00
4 20750
5 351400
& 3334350
7 186420
8. 291,00
9 4131.00
10 362450
TOTAL

. NCe GF ANINMALS EQUALS

AEeN C/Z-EAN 8

-
-

 MEANN

MEAN C/HEAN B

RENGE
MAX
MIN

u

SE AN
RANGE
HAX
MIN

B
TOTAL CFU
SCREENED X
10E5/1e 0L

4
)
19
21
035
PN
019
Y
bl
e3¢

3402

10

463

COLe B
(X 16&5)

30

sl

43

019

JATE STARTEDS MAY 5 1672

¢
T0TaL
RECONLINANTS
/loOML

1400
2000
130
200
100

+ 00
2400
2060
100

14400

Cole C
X 10E0)
1e40
3400
3400

00

D
RECOMB/CFY
SCREENED ¥

10zZ=5

Le.12
bee?
5e17
GeR3Z
BeTh
SN
00 *
637
T30
2952

cole D
(X 108~5)
beh3
730
7e¢30

«00

% SUMMARY WITH OUTLIERS REMOVED

4,93

CoLs B
(x 10z%)
052
3
o3

019

Cole C
{x 1C0EG)
Led5
200
3.00

1.00

col., D
(X 1CE~3)
Ly OP
4458

Te?0
2e62
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HOST MESIATEG ASSAY

COMPCUNDE FPA T1=42
SOSE LEVELY LOW = 50 MG/KG

THREATMENT: IN VIVOe ORAlLe SUBACUTE

A . ; 8

ToTAL CFU
ANIMEAL RAY CFU % SCREENED X
NUM3ER LOES/1 0 10E5/1e LML
i 321.00 32

2 11¢.00 12

3 207.00 21

4 186400 o1C

3 Hz3.00 oo

5 22800 2d

7 28100 o33
8 £22+50 2%

g 50120 59
19 30000 o 30
TCTAL 2-96

NO« OF ANMIMALS EQUALS 10

hEAN C/WEAH 8 = 5.,6
COL. B
_ {(x 10¢5)
MEAN 30
RANGE 8
MAX 50,
MIN oi2

NO OUTLIERS

REPURT SHEET

ORGANISMS SACCHAROMYCES U==

DATE STARTEDS MAY Sy 1872

c o}
TCTaL RECOMR/CHU
RECOVAINANTS SCREENED X
fletule 1025
2400 6023
100 B 147
1eC0 483
«00 e 1IN
loUO 2e3R
1C0 I} o 3%
2400 525
2,00 Sen1l
300 he53
2400 657
15400
cole © COLe O
(¥ 10E0) (X 10Z=5)
1.50 S5ec1
3'03 9001
300 9,01
200 00
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HOST MZDIATED ASSAY REPORT SHEET.

CCxPOUND? FDA 71e=k2
ODCSE LEVELS INTERMEDIATE = 500 NG/KG
TREATHMENT: IN VIVOe ORALe SUBACUTE

A B ,
TOTAL CFy
AN THAL Aaw CFU X SCREENED X
NUMEBER 10ES/L1.0ML LUES/Le0mb
1 G44400 ol
2 42,00 o T
3 289.00 .
4 57120 57
S 162,00 ol6
5 195,00 W20
7 127400 o153
8 284400 022
S 138400 ol
TCTAL 3e06
NOe OF FNINALS EQUALS 9
NCe OF CEAD ANIMALS EQUALS 1
MEAN C/REAN B = 4425
CoLe B
(X 10E5)
MEAN o34
RANGE Bl
MAX ‘ el
MIN 013

NO OUTLIERS

ORGANISM: SACCHAROMYCES

DATE STARTED: MAY 59 1972

C
TOTAL
RECOMIINANTS
/1eU80

2400
200
300
3¢00
1C0

«00
100

«00
100

13.00

CoLe C
(X 10EC)
1e44
3400
2e00
.00

D
RECOVR/CEU
SCREENED X

10E=5

4e50
2.7
Te71
S22
6el?

o0
787

NN
TelC

COL. D
(X 10E=5)
450
7.87
TaeT
«00

D=3

49



CARDS IwnN 460 OUT 0 LINES 527 PROCESSING Tlwz

HCST SEDIATED ASSAY KEPORT 5.EET
J—_—
COVPOUND Y FRA Tl=42 ORZANISHE SACCHAROYYCES
F
DOSE LEVEL:_HIGH - 5000 MG/KG
—_ TREATMENT: IN VIVOe ORale SUBACUTZ CATE STARTED! HAY 8 1972
A 8 C D
- TOTAL CFU TCTAL RECOMR/CTU
AnIMal, Raw CFU X SCREENED X RECQﬁSIN&NTS SCREENED X
NUmEoR LOES/1OML L0EL/ 1040 llelvile 10E=5
1 157.00 W15 100 6437
2 143,00 15 1400 671
_ 3 253.00 025 3400 310418
& £2e00 e B2 5400 Bellt
o] 203.00 o220 1400 Ly
6 119.00 ol 2400 16481
- 7 277930 25 100 Je51
8 427.00 N X) %00 Te07%
S 123.00 «15 e 00 + 20
-
TUTAL 2elts 17430
N{ie QF ANIMALS EQUALS 3
- - TOTAL SCREENED OUI OF RANGE EQUALS 1
— LEAN C/YEAN 8 = Te0(D
CCis 2 Cobe € Cole D
— : . , (% 10:5) (x 10E0) (X 105=5)
MEAN o7 1.89 721
RANGE + 30 502 16471
o ) ) ﬁAX o 52 5003 15.31
~- MIN L2 IQO + 00
T T GUMMARY WiTH OUTLIERS REMOVED
P ~
MEAN C/MEAN B = 6455
‘ CoLe 8 Colls C coL. D
- ix 1028) ~ Y0EG) (X 137-5)
Eh* «C 10{5: Ae Tl
RANGE ot 7 54045 114741
- MAK 02 500 11,31
MIN 15 ronU + 00
"SCX CeCpuF 29 Nuv 78 17:50853 USER CFQUG? 2ac

17485 SECONDS

Dme

50



3. Cytogenetics -
In vivo
(1) Acute study
The chromosomal abnormalities observed in the positive

controls were significantly higher than either the negative controls or
the compound. The percentage of breaks due to the compound was from
1% to 3% and while higher than the negative controls were within the
negative control values norha]ly observed. The mitotic indices were

normal.

(2) Subacute study
The negative contrul and the compound dosage groups

contained 2% breaks in the intermediate level. This is within normal values
as were the mitotic indices.

In yitro

Anaphase preparations were examined in this test. The positive
control compound produced a significantly higher percentage of aberrations
-on the chromosomes than the negative control or the test compound. Depres-
sion of the mitotic index due to the positive control compound was not as
pronbunced as in the in vivo test. There was no observable effect due to

the compound. Negative controls were negative.

' 51
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CYTOGENETICS

SUMMARY SHEETS
CONTRACT FDA 71-268

COMPOUND FDA 71-42
AMINOACETIC ACID

[B BIONETICS
Litton

52



€g

AMINQACETIC ACID
FDE 71= 42
ACUTE STUDY

METAPHASE SUMMARY SHEET

% Cells % Cells “ Cells % Cells

Dosage No. of No. of Mitotick** with with Jther with

Compound (mg/kqa) Time* Anirals Cells Index % Breaks Reunion Lber.** Soer.
Negative lontrol saline 6 3 150 10 0 0 0 0
24 3 150 : 9 0 0 0 0

48 3 150 g9 0 0 0 0

Low Level 50 6 5 250 12 2 0 0 2
24 5 230 13 0 0 0 0

48 5 250 14 1 0 0 1

Intermediate Level 500 6 5 250 8 0 0 0 0
24 5 250 8 0 0 0 0

43 5 250 N 1 0 0 1

High Level 5000 6 5 250 14 0 0 0 0
24 : 250 15 3 0 0 3

48 5 250 7 0 0 0 0

Pozitive Contro](TEH) 0.3 43 5 =50 5 34 6 6(a) 4?

*Time of sacrifice after injection (hours) )
**Cells that have polvcioidy (P), pulverization (op), or dreater than 10 aberrations (a).

***9 cells in mitosis:500 cells observed/animal.



74

Comoound
Negative Control
Low Level

Intermediate Level

High Level

*Dosage 1X/day X 5
**Cells that have po

1 ) ] ] Y ) 1 )
AMINOACETIC ACID
FDA 71-42
SUBACUTE STUDY
METAPHASE SUMMARY SHEET
4

% Cells % Cells

Dosage* No. of No. of Mitotickxx with with
(mg/ka) Animals Cells Index % -  Breaks Reunion

saline 3 150 15 0 0

50 5 250 13 0 0

500 5 257 12 2 0

5000 5 250 8 , 0 0

1yploidy (P), pulverization
***% cells in mitosis:500 cells observed/animal.

(pp), or greater than 10 aberrations (a).

) ]
% Cells % Cells
Other with
Aber . ** aber.
0 0
0 0
0 2
0 0



g5

AMINOACETIC ACID
FDA 71-42
ANAPHASE SUMMARY SHEET,

% Cells
' with ° Cells % Cells % Cells
Dosage _Mitotic **  MNo. of Acentric with ¢ Multipolar Other with
Compound (mca/ml) Index Cells Fraa. Bridaes Cells Aper.* aber.
Low Level 6 2 , 100 0 0 0 0 0
Medium Level 60 2 100 : 0 0 0 ) 0
High Level 600 2 100 4 0 0 0 0
Negative Control saline 2 100 0 0 0 0 0
Positive Control .
(T2v) 0.1 2 109 1 10 2 1(pp) 24

xCells that have polyploidy (P), pulverization (pp), or greater than 10 aberrations (a).

** 94 cells in mitosis:200 cells observed/dose level.



4. Dominant Lethal Assay
The interpretation of these data was made by Dr. David Brusick,
Assistant Professor of Microbiology, Howard University, Washington, D.C.,

as a consultant to LBI.

Acute Study - No significant findings with respect to negative control.
Subacute Study - The intermediate dose group differed significantly
from the negative control in weeks 1, 3 and 6, showing lower than expected pro-
portions in weeks 1 and 6 and higher in week 3.
b, Average number of implantations per pregnant female
Acute Study - Significant, dose related, decreases were seen in
the intermediate and high dose groups in week 3.
Subacute Study - Significant, dose related, increases were seen
in the low and intermediate dose groups in week 6. Dose related decreases
were shown in weeks 2 and 7.
c. Average number of corpora lutea per pregnant female
Acute Study - Significant, dose related, decreases were shown 1in
weeks 3 and 8 in the intermediate and high dose groups.
Subacute Study - Significant, dose related, increases were shown

in weeks 3 and 6 in the low and intermediate dose groups. Significant increases

were also observed in week 7 in low and intermediate doses. Decreases in week 2
were seen to be dose related with the high dose groups showing significant de-
crease in week 5.
d. Average preimplantation losses per pregnant female
Acute Study - Significant, dose related, increases were shown
in week 1. Non-significant increases observed in week 3 were shown to be dose

related. Significant, dose related, decreases were seen in week 8. In week

[B BIONETICS 56
Litton



7 the low dose group showed a significant increase over the control.
Subacute Study - Significant, dose related, increased were shown
in weeks 1, 6 and 7. In week 5 the Tow dose group showed a signifiéant in-
crease over the control.
e. Average resorptions per pregnant female
Acute Study - A significant dose related decrease is shown in
week 3. The intermediate group showed a significant decrease again in week
4. The low dose group significantly increased over the control in week 6.
Subacute Study - The intermediate dose at week 7 was significantly
decreased over the control.
f. Proportion of females with one or mofe dead implantations
Acute Study - No noteworthy findings
Subacute Study - No significant findings
g. Proportion of females with two or more dead implantations
Acute Study - No noteworthy findings.
Subacute Study - No significant findings.
h. Dead implants / Total implants
Acute Study - No noteworthy findings.
Subacute Study}- No significant findings.

| 5
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DOMINANT LETHAL SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-42

AMINOACETIC ACID

[B BIONETICS

Litton
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LOG

ARITH

DOSE DOSF WETE

1

6

SYM30LS ON
THE KFGATI

HISTORICAL
K CONTROL

109/159=0.69
119/159=0.75
119/158=0. 76
136/160=0. 85
127/159=0. 60
128/159=0. 31
133/157=0.855

133/160=0. 84

FIRS

CCMPOUND

NEGATIVE

CCNTRCL
13/20=0.65
16 /19=0.85
16,/20=0.80
18,/20=0.90
19/20=0.95
13,19=0.69

20/20=1.00

18/20=0.90

TABRLE
42

I

STUDY ACUTE

FERTILITY INDEX

DOSF LEVEL

50.000 MG/KG

10/20=0,50

18/20=0.90

12/20=0.60

S

13/20=0.65

15/18=0. B4

14/19=0.74

20/20=1.00

16/20=0.80

*

DOSL LEVFL

500,000 MG/KG

14/19=0.74

13,20=0.65

16/20=0.80

18,/20=0.90

17,19=0,9¢C

16,20=0.80

20,20=1.00

16 ,20=0,80

DOSF LEVEL

5000.000 NG/KG

14 /20=0,70
15/20=0.75
16/20:0;80
18/19=0,95
16/20=0.80
18/20=0.90
18,/20=0,90

14/20=0,70

T LINE DFNOTE SIGNIFICANT RELATIONSHIPS AND DIFFEFPENCFS USING
VE CONTRCL GROUP

SYMROLS CON SFCOND LINF DREROTE STIGNIFICANT KFLATIONSHIPS AMD DIFFERENCFS USING
THF KISTORICAL CONTTCL GEROUP

CNE !, *

THO !, * =

% SIGNIFICANTLY DIFFERENT FRECM CONTROL

SIGNIFICANT AT P LFSS THAN 0.05
SIGNIFICANT AT P LFS5

THAN 0,01

a ! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DOSE (HFADING OF COLUMN)

POSITIVE

CONTROL

10/18=0.56

11/19=0.58

11/20=0.55

16/20=0.80

18/20=0,90

19/20=0.95%

20,20=1,00

16/20=0.80



1 1 | I R 1 1 | I 1 1 11 1 1 1

TABLE I1

COMPOUND 42 STUDY ACUTR

AVERAG® NUMBER OF IMPLANTATIONS PER PREGNAMNT FEMALY
LOG  ARITH
DOSE DOSE

HISTORICAL
CONTROL

NFGATIVE
CONTRCL

DOSE LEVEL
50,000 MG/KG

DNSE TEVEL
500,000 MG/KG

DOSE LEVEL

WEEK 5000.000 MG/KG

1 1351/109:12.& 171/13=13.2 132/10=13.2 179/14=12,8 163/14=11.6

2 1427/119=12.0 183/16=11.4 221/18=12.3 170,13=13.1

DT

183/15=12.2

561! 3 1435/119=12.1 217/16=13.6

*%3D1

161/12=13.4 163/16=10.5%aD
%D T

178/16=11.1%aD

1626/136=12.0 222/718=12.3 156/13=12.0C 230/18=12.8

ol

208/18=11.6

5 1466/127=11.5 221/19=11.6 191/15=12.7

*Pa 1

206 ,17=12.1 177/16=11.1

1512,128=11.8 138/13=10.6 167/14=11.9 1R3,/16=11.4 223/718=12. 4

7 1626/133=12.2 252/20=12.6 232/720=11.6 251/20=12.6 239/18=13.3

*dT1
8 1551,/133=11.7 213,/18=11.8 198/16=12.4

191/16=11,9 157/14=11.2

SYMROLS ON FIERST LINF DENOTE
THE NFGATIVE CONTRCL GLROUP

SIGNIFICANT KRELATIONSHIPS AND DIFFRERENCFS USING

SY¥80LS ON SECOND LINF DENOTE STGHIFICANT BELATIONSHIPS AND DIFFFRENCRES USING
THE

HISTCRICAL CONTRCL GROUP

& AND %* = TWO-TATLED TEST
!t AND @& = ONB-TAILEL TEST
ONE !',6,3,*% = SIGNTFICANT AT P LFSS THAYN 0,05
TWO !,8,5,% = SIGNIFICANT AT P LESS THAN 0.01
o
o
*,9 SIGNIFICANTLY DIFFFRENT FRCM CCNTROL
&,! SIGNIFICANT RELATTIONSHIP WITH ARITH OR LOG DOSFT (HEADING OF COLUXN)

] | 1
POSITIVE
CONTROL
52/10= 5.2%%3
*%

86/11= 7.8%aD
*%3

93/11= 8.5%%2d
*D

171/16=10. 7**d

% P
205,18=11. 4
167/19= 8.8aD

*%3

205/20=10.3*%a2
* %)

205/16=12.8
*2T



TABLE I1T
COMPOUND 42 STUDY ACUTE

AYFRAGR® CORPORA LUTEA DFP DPREGNANT FFMALT

LOG ARITH HISTORICAL NEGATIV® DOSE LEVFEL DOSF LEVEL DOSE LEVEL POSITIVE
DOSE DOSE WEEK CONTROL CCNTFOL 50,000 A53/%¥G 500,000 MG/KG 5000.000 MG/KG CONTROL
1 f504/109=13.8 173/13=13.3 137/10=13.7 202/714=14,4 197 /14 =14, 1 91/10= 9.1**33D
*xHDD
2 1588,119=13.3 202/16=12.6 234/18=13.0 170,13=13.1 185/15=12.3 129/11=11.7
*PaD
& 11 3 1565,119=13.2 217/16=13.6 161/12=13. 4 185/16=11. 6%¥*¥43D135/16=12.24D 116 /11=10,6*aD
& 1! **33D 3D *an
4  1784/136=13,1 225/13=12.5 158/,13=12.2 231/18=12.8 211/18=11.7 180/16=11,3*%2aD
& 11 & 1! 2D *%3)2D **30D
! 5  1648,127=13.0 230/19=12.1 191/15=12.7 216 /17=12.7 184 /16=11.5 209/18=11,6
t 8! aD *3aD *2dD
6 1689,/128=13.2 180,13=13.3 212/14=15.1 2u5/16=15. 13 287/18=15.9 213/19=11,2*aD
g1 5E1Y *31 *Aanl *anT *@aD
7 1767,133=13.3 255/20=12.8 255/20=12.8 264,20=13.2 249,18=13.8 250/20=12.5
&6t 5611 3 1823,133=13.7 319/18=17.7 207/16=15. 4 266/16=16,6 179,/14=12, 8*%22D243/16=15.2
#xpm L *21 *%23d I

SYM30L3 ON FIRST LINE LDENOTE SIGNIFTCANT RELATIONSHIPS AND DIFFERENCES USTNG
THE NEGATIVE CONTROL GROMP

SYMROLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHI?S AND DIFFERFNCFES USING
THZ HISTORICAL CONTRCL GROUP
& AND ¥ TWO—TAILED TFST

! ANL #» = ONE-TAILED TEST

ONE !,6,9,*% = STGNIFICANT AT P LESS THAN 0.05
TWC ',6,d,% = SIGNIFICANT AT D LESS THAN 0.01

19

%*,3 SIGNIFICANTLY CIFFERFNT FRCYM CONTROL
&,' SIGNIFICANT EE ATIONSHIP WITH ARITH OR LCG DOSE (HEFADING OF COLIMN)



TASLE TV
COMPOUND 42 STUDY ACHTE

AVFRACY DPIFRIMPLANTATION LOSSES PRT PREGNANT FEMALR

LOG ARITH HISTORICAL NMEGATTVE DnsF LEVEL PDGSE LEVEL DOSE LFVEL PNSITIVE
DOSE DOSL WETEK CONTROL CCNTPCL 50.000 M3/KG ONAC,000 MG/EG 5000.000 MG/KG CONTROL
661! 681! 1 153/109= 1.4 2/13= 0.2 5/10= 0.5 23/14= 1.6%x%aa] 3d/104= 2,4%%3DT 39/10= 3,9%%327
‘ FXPHD an *aaT
2 161,/119= 1.4 19/16= 1.2 13/18= 0.7 0/13= 0.0 2/15= 0.1 43/11= 3.9%31
5611 &6 ! @D *%PAD **33D *a1
! 3 130,119= 1,1 0/16= 0.0 0s12= 0.0 17/16= 1.1 17/16= 1.1 23/11= 2.1*%a37
*RBAD ®*#XGILD
u 158/136= 1.2 3/18= 0.2 2/713= 0.2 1/18= €. 1/18= 0.2 9/16= 0.4
&1l &5 ! ®*XGaD *%xHPD %P D *% D
5 182,127= 1.4 3/19= 0.5 0/15= 0.6 10/17= 0.0 T/16= 0.4 4/18= 0.2
&6t ! *#%JpD *%3AD aD *29D **gah
6 177/128= 1.4 u42/13= 3.2 45,14= 3.2 £2/16= 3.9 Al/18= 3,6 46/19= 2.4
g1t 681! *31 kD1 *%32 1 *aal
7 1M1/133= 1.1 3/20= 0,2 23/20= 1.2%*32I 13/20= 0.7 10/18= 0.6 45/20= 2,3%*2a7
ok TO))] *xaT
& 11t & 1! 3 272/133= 2.1 106,13= 5.9 49/16= 3.127 15/16= 4.7 22/14= 1.6x*p3D 38/16= 2.U4%22D
& ! *xpaT 2T X9 I

SYMEQOLS ON FIRST LINF DENOTE SIGNIFICANT RELATIONSIIPS AND DIFFERFNCFS USING
THE NFGATIVE CONTROL GECUP

5YyMroLs ON SECOND LINE DENOTE GIGNITFICANT RFLATIONSHIPS AND DIFFEPEFNCES USING
THE HISTORICAL COMNTRCL GROUP

& AND ¥ TWO-TAILED T®ST
't AND » = ONF-TAILED TEST

3

CNE ' ,8,0,% SIGNIFICANT AT P T
mwo 1,6 ,%,% = SIGNIFICANT AT T Lt

!

55 THAN Q.05
$5 THAN 0.01

29

*,3 SIGUIFICANTILY DIFFEEENT IuwC™ SONTHROL
£,1 STIGNTFICANT DWRELATICNSHID WiTH ARTITH OR LOG DOSE  (HTANING OF COLTMN)



LOG

DOSFE DOSE

&6 1!
§611

3

€9

ARITH
WELK

1

&5 !

&

SY*3CL3 ON FIRST
THE NEGATIVE

SYMROLS

THYE

£ AND *

@, *

14
!’27),*

CCNTRCL

HISTORICAL

GROUP

ON SFCOND LINFE DENOTE

CONTECL GROD?

TWO-TAILEL TFST
ONE-TAILFD TEST

= SIGNIFICANT AT P

IGNIFICANT AT P

LESS THAN 0.05
LESS THAN 0.01

*,3 SIGNIFICANTLY DTYFFERENT FRCM CCNTROL

N

SIGNIFICANT

RELATICNSHIP

WwIiTH

ARITH OR LO

G DOSE

SIGNIFICANT RELATIONSHIPS AND DIFFEEENCES USING

(HFADING OF COLUMY)

) ] ] 1 ] 1 ) ] ] | ] 1 ]
TABLE V
COMPOUND 42 STUDY ACHTE
AVERAGT RESCRPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALFE
HISTORICAL NRGATIVE DOSTE LEVEL DOSF LEVEL DOSE LFVEL
CONTROL CCNTROL 50.000 MG/KG 500,000 MG/KG 5000.000 M5 /KG
28/10§=0.26 3/13=0.24 6/10=0.60 9/14=0,65 3/14=0,22
53/119=0.45 4y16=0.25 8/18=0.45 3/13=0,24 b/15=0.27
61/119=0.52 10,16=0.63 2/12=0.17 1/16=0.07%2D 1/16=0.07*aD
*§ D *xddD =xPDD
6$2/136=0.U6 12/18=0.67 3/13=0.24 1/18=0,06%3D 6,18=0,34
D
4/127=0.59 6/,19=0,32 8/15=0,54 11/17=0.65 9/16=0,57
58/128=0.46 2/13=0.16 8,/1u4=0,58%*al 4s16=0,25 £/718=0,34
*2D
65/133=0.49 1,20=0,05 5/20=0.25 3/20=0,15 1/18=0.06
*¥4)D *%x33D x&DHD
71/133=0.54 5/18=0.29% 5/16=0,32 T/716=0.44 4/14=0,29
LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERFNCES USTKG

POSITIVE
CONTROL

U2/10=4.20%%331
*xpa1

36/11=3,.28%%321
*%3d1

14/11=1.28
*21

T73/16=4,57%*%331
**DdT

16/18=0.89
23/19=1.22%*331
**3T

*%x33D

13/16=0.82



LOG

DOSE DOCSE

et te®

- bea

tan e

()]
s

ARITH

1

SYMBOLS ON FIRST LINF DFNOTE STGNIFICANT RELATIONSHIPS AND D
TH® NEGSATIVE CONTRCL GROUP

SYM30LS

WEFK

HISTORICAL
CONTROL
24/109=0,23
38,119=0,32
39/119=0.33
46/136=0.34
45,127=0.36
44 /128=0,35

46/133=0.35

50/133=0.38

PROPGETION

COMPOUND

NEGATIVE

CCNTERCL

3/13=0.24

3/16=0.19

5/16=0, 32

6/18=0. 34

U/1g:0.22

2,13=0,16

1,20=0.CH

% K

4,18=0.23

mH? WISTOKRICAL CONTRCL GROUP

CNFE !, %

TwO !, *

SIGNIFICANT AT

SIGNIFICANT AT P LFSS THAN 0.05
P LESS THAN 0.01

% SIGNIPICANTLY DIFFERFNT FRCM CCNTRCL

! SIGNIFICANT LTNEAR RELATIONSHIP WITH ARITE OR LOG DOSE

TABLE VI

42 STUDY ACUTE

DOSF LEVFL

50.000 MG/KG

4/10=0.40

6,18=0.34

2/12=0.17

2/13=0.16

4/15=0.27

T7/14=0,50

4,20=0.20

NN SFCOND LINE DENOTE SIGNIFICANT RELATIONSHIPS

DOSF LEVEL
500.000 MG/KG 5000.000 MG/KG

5/14=0.36
1/16=0.07
*
1/18=0,0€6%
*
6,/17=0,346
3/16=0,19

2,20=0.10
*

5/16:'-0.32

(FEADING

DOSFT LEVEL

3/1=0,22

3/15=0.20

1/16=0.07

6/18=0.30

T7/16=0, 044

5/18=0,28

1/18=0,06

4/14=0,29

IFFERENCES DSING

AND DYFFEKFNCES USING

OF COLUMN)

OF FEMALES WITH ONE OR MORE DEAD TMPLANTATIONS

*

*

POSITYIVE
CONTROL

8/10=0,80%x
* %k

7/11:0-6"*
b4

7/711=0.64
*

14/16=0.88%%
%

8/18=0.45

13/19=0,.69%%*
*%

1/20=0.05
% %

6/16=0.38



TABLE VII

COMPOUND 42 sTURY ACUTE

PORPCORTION OF FEMALES AITH TWO OF MORE DERD IMPLANTATTIONS

LOG ARITH HISTORICAL NEGATIVE DOSTE LEVEL DOSF LEVEL DCSF LFVEL PNSITIVE
DOSE DOSE WEEK CONTROL CONTROL 50,000 MG/KG 500,000 MG/XKG 5000, 000 MG/KG CONTROL
1 3/10§=0.03 0/13=0,0 1/10=0.10 3/14=0,22 0/14=0,0 7/10=0,70%%
ok %
2 14,/119=0.12 1/16=0.07 1/18=0.06 0/13=0.0 1,15=0.07 7/11=0,HL4%xx*
ok

H 3 17/119:0.15 4/16=0.25 0/12=0,0 0/16=0.0 * G/16=0.,0 * 5/11=0,46
! . * %
] 12/136=0G.09 3,18=0.17 1/13=0.,08 0/18=0.0 N/1R=0,0 13/16=0,82%%
ok

5 18/127=0.15 2/713=0.11 1/15=0,07 2/717=0.12 2/16=0.13 4/18=0,.23

6 13/128=0.11 0s13=0.0 1/14=0,08 1/16=0.07 1/18=0.,06 6/19=0.32%
*%

7 1“/133:0.11 0/20=0.0 1/20=0.05 1/20=0.05 N/18=0.0 0/20=0.0
o) 18/133=0, 14 1,18=0, 006 1/16=0,07 2/16=0.113 N/14=0.0 4/16=0,25

g9

SYMROLS ON FIRST LINE DENOTE SIGNIFICANT

THE NEGATIVE CONTROL GROUP

SYMROLS ON SHECONT LINE DENOTE SIGNIFTCANT RTRLATIONSHIPS AN

THE HISTORICAL CONTRCL GROUP

CNE !, %
TwO 1,%

#on

SIGNIFICANT AT P LESS
SIGNIFICANT AT P LESS

THAN
TiAN

0,05
0.01

% SIGNIFICANTLY DIFFERENT FRCM CCNTEOL

! SIGNIFICANT LTINEAR RFLATIONSHIP WITH ARITH OR

RFLATIONSHIPS AND DIFFEFRFNCES USING

LOG DOSE

D DIFFFRENCES USING

(HEADING OF CANLUNMN)



] ] } ] ] ) )| } B | ] ] ) D ) ) ] ] 1
TABLE VI1IT
COMEOUND 4?2 STUDY ACUTE
DEAD IMPLANTS / TOTAL IMPLANTS
HISTORICAL NFGATIVE DOSF LEVEL DOSF LFEVEL DOSE LEVEL POSITIVE
WFZK CONTROCL CONTECL 50.00C MG/XG 500,000 MG/KG 5000.000 MG/KG CONTROL
1 28/1351=0.03 3/171=0.02 6/132=0.05 9/179=0.06 3/163=0.02 42/ 52=0.81%*3d
%21
2 53/1“27:0.0& 4,183=0,03 8/221=0,04 3/170=0.02 4/183=0,03 36/ B86=0, U2%*23
*nD *kHaT
3 61/1435=0.05 16,217=0.05 2/161=0.02 1/168=0,01 1,/178=0.01 18/ 93=0.16%31
*%2DD *e1
4 62/1626=0.00 12/222=0.06 3/156=0.02 1/230=0.,012D 6,208=0.03 73/171=0., 43%*3
*aD *kApD xkpnT
5 7&/1“66:0.06 6,221=0.03 8/191:0.05 11/206:0.06 9/177=0.06 16/205:0.08@1
*3D
6 58/1512:0.0“ 2/138:0.02 8/167:0.05 u/18?=0.03 6/,223=0.03 23/167:0.1“**@@
*kpal
7 65,1626=0.04 1/252=0,01 5/232=0.03a1 1,251=0.02 1/239=0.01 1/205=0.013T
=% D %D *%kDHMHD *x%xAHD
g 71,1551=0.05 5,213=0.03 5/198=0.03 7,191=0.04 4/157=0.03 13/205=0.07
2D

SYMBOLS ON FIRST LINKE DENOTE SIGNIFICANT DIFFERENCES USING
THE NEGATIVE CONTRCL GROTP

SYMBCLS ON SECOND LINFE DENOTE SIGNIFICANT DIFFURENCES USING
THE HISTORICAL CONTROL GROUP

TWO-TALILED TEST
ONE-TAILFD TEST

X, D =

T O¥,9

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS THAN .01

STGNIFTCANTLY DIFFEFPENT FRCH CONTROL



TABLE I
COMEOUND 42 STUDY SUBACUTE

FERTILTITY INDEX

LOG ARITH HISTORICAL NEGATIVE DOSFE LEVEL DOSE LEVEL DOSE 1EVEL
DOSE DOSE WEEK CONTRCL CCNTRCL 50.000 MG/KG 500,000 MG/XG SC00.000 MG/KG
1 10&/159:0.66 13/19=C.69 16/20=0.80 7,20=0,35% 11/19=0,58
: * %k
2 118/160=0,74 14,20=0,70 16/20=2.80 15,20=0,75 17/20=0,85
3 119,/159=0.75 12/19=0,64 12/20=0.60 18/20=0,90%* 14 /20=0,70
4 12C/154=0.78 16/19=0,85 2G,/20=1,.00 19,18=1,00 15/20=0.75
* *
5 122/157=0,78 18,/20=0,90 19,20=0,95 18/20=0,90 16/19=0,85
6 136,159=0.86 18/19=0,95 16/20=0.80 13/20=0.65% 17/20=0.85
*
7 135/155=0.88 19/19=1.00 18/26=0.90 17,20=0.85 15/18=0, 84

SYMBCLS ON FIRST LINE DENOTE SIGHIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMBOLS5 ON SFCOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFFRENCES iIJSING
THE HISTORICAL CONTRCI GROCUP

CNE !, *
TWO !, %

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LESS TiAN 0.01

#* STGNTFICANTLY DIFIERENT FROM CONTROL
! SIGNIFICANT LINFAR RELATIONSHIP WITH ARTTH OR LOG DOSE (HEADING OF COLUMYN)

L9



LOG

DOSE

81!

g6t

89

J ] 1 ) A R R R Cyy Yy Yy oy ) |

TABLE II
COMFOUND 42 STUDY SUBACUTE

AVERAGF NUMPEF OF IMPLANTATICNS PEER PREGNANT FEMALF

ARLTH HISTORICAL NEGATIVE pOSF LEVEL DOSF I1EVEL DOSE LEVFL
DOSE WEEK CONTROL CCNTRCL 50.000 MG/KG 500,000 MG/KG 5000.000 MG/KG
1 1231,104=11.8 167/13=12.9 196/16=12.3 95, 7=13.6 120/11=11.3
. *@T
> 1474,118=12.5 190/14=13.6 208/16=13.0 180/15=12. 08D  212/17=12.5
AT
3 1405,119=11.8 139/12=11.6 154,12=12.881  229/18=12.7d1 164/14=11.7
2T AT
4 1414,120=11.8 191/16=11.9 242/20=12.1 219/19=11.5 166/15=11.1
5 1462,122=12.0 219/18=12.2 221/19=11.6 210/18=11.7 176/16=11,2%aD
*%DD
§E11 6 1626,136=12.0 179/18= 9.9 199,/16=12. b**221160/13=12, 3%¥*a31159/17= 9.4
E61! *%x9DD *% 2D
& ! 7 1566,135=11.6 204/19=10.7 194,18=10.8 179/17=10.5 133/15= 8.9aD
AR 2D 20D

SYMRNLS ON FIRST LINE DENOTE SIGNIFICANT PELATIONSHIPS AMND DIFFERENCES USING
THE NRGATIVE CONTRCL GROUP

SYMBNLS ON SECCOND LINE DENOTR SIGNIFICANT RELATIONSHIPS AND DIFFRRENCES USING
THR HISTORICAL CONTEOL GROUP

§ AND * = TWO-TAILELD TEST
1 AND A = ONE-TAILED TEST
ONT 1,5,D,% = SIGNIFICANT AT P LFSS THAN 0.905
TAHO 1,56,0,% = 51GNIFICANT AT P LESS ~JAN ¢,01

%, STGNIFICANTLY LIFFERENT FRCM CCNTROL

&,! STSVIFICANT RETATIONSHIP wITH ARITH 0R LOG DOSFE (HEADING OF COLUMN)

Y]



TABLE III
COMPOUND 42 STUDY SUBACUTE

AVERAGF CORPORA LUTEA PER PPEGNANT FEMALE

LOG ARITH HISTORICAL NEGATIVE DOSE LEVEL DOSE LFVEL DOSE LEVEL
DOSE DOSE WEEK CONTROL CCRTECL 50.000 MG/KG 500.000 MG/XG 5000,000 MG/KG
1 1385,104=13.3 171/13=13.2 220/16=13.8 97, 7=13.9 143/11=13.0
! 2 1599,118=13.6 194/14=13.9 212/16=13.3 189/15=12.6 214/17=12, 62D
& 1 2D
3 1535/119=12.9 139/12=11.56 154,12=12.82T  233/18=12.9%a1 175/14=12.5
*23D
4 1499,120=12.5 198/16=12.4 242/20=12.1 225/19=11.8 176/15=11.7
1
\ 5 1554,122=12.7 219/18=12.2 235/19=12.4 210/18=11.7 179/16=11.2%8D
£E11 66! *%3D
§611 6 1809,136=13.3 193/18=10.7 209,16=15,6%*a21207/13=15.9%*¥ad1169/17= 9.9
£ 1! £%93D %31 *pdT *%32D
7 1711,135=12.7 215/19=11.3 234/18=13.08T  220/17=12.93T  167/15=11.1
g ! *3D *aD

SYMBOLS ON FIRST LINE CENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTROL GROUP

SYMBOLS ON SECOND LINE DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFFPENCES USING
THE HISTORICAL CONTROL GROUP

& AND * = TWO-TAILED TEST

t{ AND » = ONE-TAILED TEST

ONE !,6,0,% = SIGNIFICANT AT P LESS THAN 0.05
THO 1,6,D,% = SIGNIFICANT AT P LESS THAN 0.01

*,3 SIGNIFICANTLY DIFFERENT FRCM CCNTROL ,
D &,! SIGNIFICANT RELATIONSHIP WITH ARITH OR LOG DNSE (HEADING OF COLUMN)



(T3

0L

TABLE IV

COMPOUND 42

AVERAG® PREIMPLANTATION T.OSSFS PER PHEGNANT FEMALFW

ABITH HISTORICAL NEGATIVE
DCSE WEEK CONTROL CCNTRCL 50.000
£ 1 1 154,104= 1.5 4,13= 0,3 204 /16=
*%29D
2 125/118= 1.1 4/14= 0.3 4/16=
& 1 *%32D
3 130/119= 1.1 0/12= 0.0 0/12=
%3N
4 85/120= 0.7 7/16= 0.4 0/20=
5 92/122= 0.8 0/13= 0.0 14/19=
& 11 =%PDD
5o 6  183,136= 1.4 14/18= 0.8 50/16=

7 145,135= 1.1 11/19= 0.6

SYMBCLS ON FIRST LINF DENOTE SIGNIFICANT RELATIONSHIPS AND DIFFERENCES

THE NEGATIVE CONTRCL GROUP

SYMBOLS ON SECOND LINF DENOTF SIGNIFICANT RELATIONSHIPS

THE HISTORICAL CONTRCL GROUP

& AND % = TWO-TAILED TEST
! AND ) = ONE-TAILFED TEST
ONE !,&,d,% = SIGNIFICANT AT P LE5S THAN 0.05
TWC !,6,d,* = SIGNIFICANT AT P LF3S THAY 0.01

*,7 SIGNIFICANTLY DIFFLEERENT FRCY CCNTROL

5,' SIGNIFICANT PRELATIONSHIP WITH ARTTHE OF LOG DOSE

DOSE LEVEL
M5/KG

)

:

STUDY SUBACUTFE

DOSE LEVEL
500.00C MG/KG

1.5

0.3

*%xDID

0.0

**29D

Cxx@2D

0.,7%21

3. 1%%331

*xDT

40/18= 2. 2%%3d1

*%3DT

AND DIFFERENCES

DOSE LEVEL
5000.00C MG/KG

0.3
¥*naD

0.6

O. 2!3I

¥**xgpD

0.3
*dD

0.0
*%)DD

.6%3dTY
*D1

2,401
21

(HEADING CF COLIIMN)

USTING

USING

T.7%*331

0.7

0.0

*%x3dD

0.6
2D

2.2%9Y



] ) ) I I | 1 1y Yy oy oy 1 Yy 1
TABLE V
COMPOUND 42 STUDY SURBACUTE
AVERAGE RWSORPTIONS (DEAD IMPLANTS) PER PREGNANT FEMALF
LOG ARITH HISTORICAL NEGATIVF DOSE LEVEL DOSE LEVEL DOSF LFVEL
DOSE DOSE WEEK CONTROL CONTRCI, 50.000 MG /KG 500,000 MG/KG 5000.000 MG/XG
1 40/104=C.39  8/13=0.62 4/16=0.25 3/ 7=0.43 8/11=0.73
& 1 | a1
2 59,118=0.50 18/14=1.29 8/16=0.50 8/15=0. 54 16 /17=0.95
3 69,119=0.58  3/12=0.25 3/12=0.25 3,1820.17 2/14=0,15
ge1t 1 £%32D *%33D
4 66,120=0.55  7/16=0.44 10/20=0.50 7,19=0.37 3/15=0.20
_ aD
5  78,122=0.64  7,18=C.39 6,19=0.32 6,18=0.30 6/16=0.38
& 1 *3D aD
6  62/136=0.46 1,/18=0.06 2/16=0.13 5,13=0.,39 4/17=0.24
! £%@2D «@2D
7 70,135=0.52  5/19=0.27 5/18=0.23 0,/17=C.0 @D 7,15=0.47
! AD £% 02D

SYMBOLS ON FIEST LINE DENOTE STIGNTFICANT RFLATIONSHIPS AND DIFFFRENCFS USING
THE NEGATIVE CONTERCI GROUP

SYMBOLS ON SFCOND LINE DENCTE SIGNIFICANT RELATICNSHIPS AND DIFFERENCES USING
THE HISTORICAL CONTRCL GROUP

TWO-TAILFD TEST
ONE-TAILED TEST

& AND ¥
! AND 9

on

=

ONE !,5,a0,% STGNIFICANT AT P
TP

= FSS THAN 0.05
THO !',6,d,% = SIGNIFICANT S

7
LESS THAN 0,01

=

*,» SIGNIFICANTLY DIFFEVRENT™ FROM CCNTEOQOL
N 6,! STIGNIFICANT RELATICNSHIP WITH ARITH OR LOG DOSE (HMFADING OF COLUMN)



TABLE VI

COMEOUND 42 STUDY SUBACUTE

PROPORTION OF FFMALES WITH ONE OR MORE DEAD IMPLANTATIONS

LOG ARITH HISTORICAL NEGATIVE DCSE LEVEL DOSE LEVEL DOSE LFVEL
DOSE DCSE W®WEFRK CONTERCL CCNTRCL 50,000 MG/KG 500,000 MG/KG SC00.000 MG/KG
5 1 31/104=0.30 7/13=0.54 4/16=0,25 2/ 7=0.29 7/11=0,64
2 38/118=0.33 7/14=0.50 6/16=0,38 7,15=0,47 7T/17=0,482
3 3 42/119=0,.36 2/12=0.17 3/12=0.25 2/18=0,12 2/14=0.15
! *
4 42,120=0,35 5,16=0,38 3/20=0.15 7,/19=0.37 3/15=C.20
5 5 54,/122=C0,45 5/18=0,28 4/19=0.,22 5/18=0.28 4/16=0.25
35 & 43/136=0,32 1,18=0,06 2/16=0.13 1,13=0.08 2/17=0,12
1 %
! 7 42/135=C.32 3/19=0,16 2/18=0,12 0/17=0.0C 4/15=0.,27
! %%

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT RELATTONSHIPS AND DIFFERENCES USING
THE NEGATIVE CONTRCL GROUP

SYMROLS ON SECOND LINLE DENOTE SIGNIFICANT RFLATIONSHIPS AND DIFFERFNCES USING
THE HISTORICAL CONTECL GECUP

SIGNIFICANT AT P LFSS THAN 0,05
SIGNITICANT AT P LESS THAN 0.01

-
k)
o
-
* »
0on

¥ SIGNIFICANTLY DIFFERENT FRCM CONTROL
! SIGNIFICANT LINEAR RELATIONSHIP WITH ARITH OR LOG DNSE (HEADING OF COLUMN)

¢l



TABLE VII

CCMECUND 42 STUDY SUBACUTF
POKPOPTICON OF FEMALES WITH TWO OFK MORE DEAD IMPLANTATTONS

HISTCRICAL

LOG ARITH NEGATIVE DOSE LEVEL DNSE LEVFEL DOSFE TEVEL
DOSE DCSE WEEK CONTPROL _CONTHCL 50.000 Mi3/K5 500,000 MG/KG 500C.000 MG/XG
1 8/10&:0.08 1,13=0.08 0/16=0.0 1/ 7=0.15 1/711=0,10
2 1¢/118=0.09 U/1H=O.29* 2/16=0.13 1/15=0.07 4/17=0.24
5 3 17/119=0.15 1/12=0,09 0/12=0.0 1,18=0.06 0/14=0,0
! 4 15/128=0.13 1/16=0.07 2/20=0,10 0/19=0.0 0/15=C.0
1
5 19,122=0.16 2718=0.12 1/19=0.06 1,18=0.0C6h 2/16=0,13
6 13/136=0.10 ¢/18=0.0 0/16=0,0 1/13=0.08 2/17=0.12
7 16/135=0.12 2719=0.11 1/18=0.06 0/17=0.0 2/15=0,14

A

SYMBOLS ON FIR
THE NEGATIVE CONTRCL

GROUP

ST LINF DENOTFE SIGNIFICANT RELATIONSHIFS AND DIFFERENCES USTING

SYMEOLS ON SECOND LINE DEMOTE SIGNIFICANT RELATTICKNSHIPS AND DIFFERTNCES USING
THE HISTORICAL CONTRECL GROUP

0.05

CNE !,% = SIGNIFTICANT AT P I.FSS THAN
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WEEK

1

HISTORICAL
CCNTROL
40/1231=0.04
59,1474=0,05
69/1405=0.05
66/1414=0.05
78/1462=0.06

62/1626=0.04

70/1566=0.05

CCMPOUND

NFGATIVE
CCNTROL

8,167=0,05

18,/190=0.10

3/139=0.03

7/191=0.04

7,219=0.04

2D

1/179=0.01
*2)

] 1 } )
TABLF VITII
42 STUDY

SUBACUTE

DEAD IMPLANTS / TOTAL IMPLANTS

DOSE LEVEL

DOSE LEVEL

DOSFE LFEVEL

50.000 MG/KG 500,000 MG/KG 5000.000 MG/KG
4/196=0.03 3/ 95=0.004 8/124=0,07
8/208=0.00 8/180=0.05 16,/212=0.08
3/154=0.02 3/229=0,02 2/164=0,02
*%03D %% D
10,/242=0,05 7,219=0.04 3/166=0,02
aD
6/221=0.03 6/210=0,03 6/179=0.04
An
2,199=0.02 5/160=0.04 4/159=0.03
@D %% DD
4,/194=0.03 0/179=0,0 7/134=0.06

SYMBOLS ON FIRST LINE DENOTE SIGNIFICANT DIFFFRENCES USING

THE NFGATIVE CONTRGL GROUP

SYMROLS ON SECOND LINE DENCTE SIGNIFICANT

THE HISTORICAL CONTRCL GROUP

TWO-TARILED TEST
ONE-TAILED TEST

%

T ok, D
,

DIFFERENCES USING

SIGNIFICANT AT P LESS THAN 0.05
SIGNIFICANT AT P LFSS THAN 0.01

STGNIFICANTLY DIFFERFNT FRCH CONTROL
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.NAPPENDICES (MATERIALS AND METHODS)
A. Animal Husbandry

1. Animals--Rats and Mice K
Ten to twelve week old rats (280 to 350 g) and male mice (25-
g) were fed a commercial 4% fat diet and water ad libitum until they were

experiment. Flow Laboratories random-bred, closed colony, Sprague-Dawley

CD strain rats were used in the cytogenetic studies. Flow Laboratories ICR

male mice were employed in the Host-Mediated Assay.

2. Preparation of»Diet

A commercial 4% fat diet was fed to all animals. Periodic tests

to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.

3. Husbandry

Animals were held in quarantine for 4-11 days. Mice were

housed five to a cage and rats one to five to a cage. Animals were

identified by ear punch. Sanitary cages and bedding were used, and

changed two times per week, at which time water containers were cleaned,

sanitized and filled. Once a week, cages were repositioned on racks;

racks were repositioned within rooms monthly. Personnel handling animals

or working with animal facilities wore head covering and face masks,

as well as suitable garments. Individuals with respiratory or other

overt infections were excluded from the animal facilities.

B. Dosage Determination

1. Acute L050 and LD5 Determination

Since the compounds proposed for testing are included in the
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food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic
so that determination of an LD50 or an LD5 is of no practical value. In
fact, this has been our experience with previously tested compounds from
this 1ist. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) related to their bulk
rather than to their toxicity. In the cases of certain compounds where
an L050 or an LD5 were not determined, an exceedingly high concentration,
5 g/kg, was employed and accepted as the LDg level. In cases where the
toxicity was high enough to allow determination of an LD50, the following
protocol was used.

Thirty rats of the strain chosen for studies described below
and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of
administration, one of a series of dosages of the test compound following
a logarithmic dosage scheme. The series of dosages was derived from a
consideration of whatever toxicity information was available for the
particular test compound. The objective in selecting dosages was to choose
values which would cause mortalities between 10% and 90%.

When information was inadequate to derive a suitable series of
dosages, five rats were used to identify the proper range. Each of these
was given one of a widely spaced (differing by 10X) series of doses.

This was confidently expected to suffice for derivation of the series of
dosages to be used in the L050 determination.

The mortalities observed when the series of dosages was given
to wne 30 rats were then subjected to a probit analysis and calculation of

LDSO’ L05» slope and confidence limits by the method of Litchfield and
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Wilcoxon. The highest dose level used was either a finite LDg or 5000mg/kg.
The intermediate level used was either 1/10 of the finite LDg or 500mg/kg.
The Tow level used was either 1/100 of the finite L05 or 50 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a
day for each of five consecutive days (24 hours apart).

C. Mutagenicity Testing Protocols

1. Host Mediated Assay

Flow Laboratories ICR random-bred male mice were used in this
study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at
all times. The positive control (Dimethyl nitrosamine) was run by the
acute system only at a dose of 100 mg/kg for Salmonella. For yeast,
ethyl methane sulfonate (EMS) intramuscularly injected at a dose of
350 mg/kg was used. Thae solvents used and the toxicity data are presented
in the Results and Discussion section of the report.

The indicator organisms used in this study were: (1) two

histidine auxotrophs [his G-46, TA-1530] of Salmonella typhimurium, and

(2) a diploid strain [D-3] of Saccharomyces cerevisiae. The induction of

reverse mutation was determined with the Salmonella; mitotic recombination

was determined with yeast. Chemicals were evaluated directly by in vitro
bacterial and yeast studies prior to, or concurrent with, the studies in

mice. Animals on acute studies only were not fed the evening prior to compound
administration. The Salmonella were carried in tryptone yeast extract gel, trans-

ferred weekly. They were transferred to tryptone yeast extract broth 48 hours
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before use: they were transferred a second time from broth to broth 24 hours
prior to use, and again 8 hours before use. The mouse inoculum was

prepared by transferring 4 ml of the 8-hour broth culture to 50 ml broth
bottles which had been prewarmed to 37°C. Exponential log-phase organisms
were inoculated intraperitoneally into the mice approximately 2-1/2 hours

8

later when the appropriate density indicating 3.0 x 10 cells/ml was

reached. The Saccharomyces was carried in yeast complete agar. The

inoculum was prepared by harvesting the organisms from the surface of the

plates with sterile saline. The cells were washed three times with sterile

8

saline and suspended in a concentration of 5.0 x 10 cells/ml. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces
on yeast complete medium,
a. Acute Study
Three dosage levels (usage, intermediate [delermined as dis-
cussed previously], and LDS) were administered orally by intubation to ten
mice. Positive controls and negative vehicle controls were included in each
study. A1l animals received 2 ml of the indicator organism intraperitoneally.

Each ml contained 3.0 x 108 cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile
saline was introduced intraperitoneally. As much fluid as possible was then

aseptically removed from the peritoneal cavity. Dilution blanks for bacteria
containing 4.5 ml of sterile saline were prepared in advance. Tenfold serial

dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
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yielding a concentration series from 100 (undiluted peritoneal exudate}

through 10~7. For enumeration of total bacterial counts, the 107® and

10'7 df]utions nere plated on tryptone yeast axtract agar, 3 plates/sample,

0.2 ml sample/plate. Each sample was spread over the surface of the plate

using a bent glass rod immersed in 95% ethanol and flamed just prior to use.

In plating for the total mutant counts on minimal agar, the 100 dilution

was used, 0.2 ml being plated on each of 5 plates. The plating procedure was

identical to that followed for the'tryptone yeast extract agar plates. All

plates were incubated at 37°C, tryptone yeast extract agar plates for 18 hours

and minimal agar plates for 40 hours. For yeast mitotic recombination, dilu-

tion blanks containing 4.5 ml of sterile saline were prepared in advance. Ten-

fold serial dilutions were made of each sample yielding a series from 100 to

10'5. Samples of 0.1 ml of the 10-5, 10'4, and 10”3 dilutions were removed

and plated on complete medium (10 plates each). All plates were incubated )

at 30°C for 40 hours. The 10'5 dilutions were used to determine total

populations and the 10'4 and 10'3 plates were examined after an additional

40 hours at 4°C for red sectors indicating a mutation. Bacterial scoring was

calculated as follows:

Total mutants on 5 plates X appropriate exponent = CFU/ml of sample plated

(CFU is Colony Forming Units)

CFU/nﬂ X one/dilution factor ('IO0 - 10'7) = CFU/ml in undiluted exudate.

The mutation frequency (MF) was calculated for each sample where:

MF = total mutant cells
total population

(MFt/MFc = 1.00 §or
_ MF_of experimental sample control sample
MFt/MFc MF of control sample
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Yeast mitotic recombinants (presumptive ade 2, his 8 homo-

zygotes) were seen as red colonies or as red sectors on a normally white

4 3

yeast colony. The plates (from 1077 and 107 dilutions) were scanned under

the 10X lens of a dissecting scope to enumerate the red colonies and sectors.

Population determinations were made from the 10'5

dilution plates. A re-
combinant frequency (RF) was calculated:

RF = total recombinants counted
total number colonies screened

b. Subacute Study
Similar groups of animals at each dose level received five
oral doses of the test compound 24 hours apart. Within 30 minutes after the
last dosing, the animals were inoculated with the test organism and handled
in the same fashion as those in the acute study.

c. In Vitro Study

Cultures of S. typhimurium histidine auxotrophs (G-46
and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to
0.25 m1) applied to a small filter paper disc resting on the agar or a small
crystal applied directly to the agar. Tenfold serial dilutions of the culture
were enployed and plated so as not to miss the optimum cell density for mutant

growth. Mutant colonies were observed and scored. Strain D-3 Saccharomyces

cells at proper dilutions were shaken with the test compound, diluted, and
plated at 50% survival level or above (see HMA Supplementary Materials and
Methods). Red sectors were then scored and the frequency calculated after
suitable incubation. Negative and positive controls were run concurrently.

The positive control was EMS for Salmonella and Saccharomyces. The in vitro

Salmonella tests were reported as (+) or (-) or questionable; the in vitro

Saccharomyces tests were reported as sample concentrations, percent survival,
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fland

and recombinants/]O5 survivors. For the Saccharomyces a 50% survival level,

e.g., an arbitrary 5.0% w/v test level, was used when no LD50 was determin-
able.
2. Cytogenetic Studies
a. In Vivo Study
Ten to twelve week old, male, albino rats obtained from a
closed colony (random-bred) were used. A total of 59 animals in the acute
study and 18 animals in the subacufe study was used, as illustrated in the

following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed after Administration
6 hours 24 hours 48 hours
High level 5 5 5
Intermediate level 5 5 5
Low level 5 5 5
.Positive control 0 0 5
Negative control 3 g 3

_ Subacute Study
Five doses 24 hours apart; animals ki11gd 6 hours after last dose.

Treatment Killed after Administration
High level 5
Intermediate level 5
Low level ~ 5
Negative control 3

A11 animals were dosed by gastric intubation.

Four hours after the last compound administration, and two hours prior

to killing, each animal was given 4 mg/kg of colcemid intraperitoneally in
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order to arrest the bone marrow cells in C-mitosis. Animals were killed
by using COZ’ and the adhering muscle and epiphysis of one femur were removed.
The marrow "plug" was removed with a tuberculin syringe and an 18 gauge
needle, aspirated into 5 ml of Hanks' balanced salt solution (BSS) in a
test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5%
KC] solution was added with gentle agitation to resuspend the cells. The
'specimens were then placed in a 37°C water bath for 20 minutes in order to
swell the cells. Following centrifugation for 5 minutes at 1,500 RPM, the
supernatant was decanted and 2 ml of fixative (3:1 absolute methanol:
glacial acetic acid) was added. The cells were resuspended in the fixative
with gentle agitation, capped, and placed at 4°C for 30 minutes. The
specimens were again centrifuged, decanted, 2 ml of prepared fixative was
added, and the cells were resuspended and placed at 4°C errnight. )
The following day the specimens were again centrifuged, decanted
and 0.3 - 0.6 ml of freshly prepared fixative was added to obtain a suitable
density. The cells were resuspended and 2 - 3 drops of the suspension were
allowed to drop onto a clean, dry slide held at 15° from the horizontal. As
the suspension flowed to the edge of the slide, it was ignited by an alcohol
burner and allowed to flame. Following ignition, the slides were allowed to
dry at room temperature overnight. Duplicate slides were prepared. The
s1ides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mounted using permount (Fisher
Scientific) and 24 X 50 mm coverglasses. The coverglasses were selected

to be 0.17 mm + 0.005 mm in thickness by use of a coverglass micrometer.

—
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The preparations were examined using Leitz Ortholux I & II microscopes with
brightfield optics and xenon light sources. These specimens were scanned
with 10X and 24X objectives and suitable metaphase spreads that were countable
were then examined critically using 40X, 63X or 100X oil immersion flat-
field apochromatic objectives. Oculars were either 12X or 16X widefield
periplanatics and the tube magnification either 1X or 1.25X. The filters
used were either a didymium (BG20) or a Schott IL570 ™u {nterference filter.

The chromosomes for each cell were counted and only diploid
cells were analyzed. They were scored for chromatid gaps and breaks,
chromosome gaps and breaks, reunions, cells with greater than ten aberrations,
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per .
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of animals
which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls
on the acute and subacute studies consisted of the vehicle in which the
compound was administered. The ddsage levels, solvents and toxicity data
are included in the Results and Discussion section of the report.

b. In Vitro Study

Human embryonic lung cultures (WI-38) which were negative

for adventitious agents (viruses, mycoplasma) which may interfere were used.

These cells were employed at passage level 19. The cells had been transferred
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using 0.025% trypsin and planted in 32 oz. prescription bottles containing

40 ml of tissue culture medium. When growth was approximately 95% confluent
the cells were removed from the glass using trypsin, centrifuged, and frozen

in tissue culture medium containing dimethyl sulfoxide (DMSO). Cells were
frozen in vials in the vapor phase of liquid nitrogen at a concentration

of 2 x 106 cells/ml. When needed, the vials were removed from liquid nitrogen,
quick-thawed in a 37°C water bath, washed free of DMSO, suspended in tissue
culture medium (minimal essential medium [MEM] plus 1% glutamine, 200 units/ml
of penicillin and 200 ug/ml of streptomycin and 15% fetal calf serum)

5 cells/ml.

and planted in milk dilution bottles at a concentration of 5 x 10
The test compound was added at three dose levels using three bottles for

each level, 24 hours after planting. The dose levels required a preliminary
determination of a tissue culture toxicity. This was accomplished by adding
logarithmic doses of the compound in saline to a series of tubes containing

5 x 10°

cells/ml which were almost confluent. The cells were examined at
24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibition of mitoses
was scored as toxicity. Five more closely spaced dose levels were employed
within the two logarithmic dosages, the higher of which showed toxicity and
the lower no effect. The solvents used and the range finding data are
presented in the toxicity data report under Results and Discussion. The
dose level below the lowest toxic.leve1 was employed as the high level.
Logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice daily to
determine when an adequate number of mitoses were present. Cells were
harvested by shaking when sufficient mitoses were observed, usually 24 - 48

hours after planting, centrifuged, and fixed in absolute methanol:glacial

acetic acid (3:1) for 30 minutes.

BIONETICS 84

Liiton



~

The specimens were centrifuged, decanted, and suspended in
acetic acid-orcein stain (2.0%) and a drop of suspension placed on a clean
dry slide. Selected coverglasses 0.17 mm in thickness were placed on the
suspension and the excess stain gently expressed from the slide. The cover-

glasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters and light
sources were enumerated under the metaphase description. Positive controls
used were TEM (at a concentration of 0.1 mcg/ml dissolved in saline) and
negative controls which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently

used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a closed colony
were employed. These animals were 10-12 weeks old at the time of use. Ten
male rats were assigned to each of 5 groups; 3 dose levels selected as
described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered
intraperitoneally. Administration of the test compound was orally by in-
tubation in both the acute study (1 dose) and in the subacute study (1 dose
per day for 5 days). Following treatment, the males were sequentially

mated to 2 female: per week for 8 weeks (7 wecks in the subacute study).
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Two virgin female rats were housed with a male for 5 days (Monday through
Friday). These two females were removed and housed in a cage until killed.
The male was rested on Saturday and Sunday and two new females introduced
to the cage on Monday. It has been our experience that conception has taken
place in more than 90% of the females by Friday and that the two day rest
is beneficial to the male as regards subsequent weekly matings. Females
were killed using CO2 at 14 days after separating from the male, and at
necropsy the uterus was examined for deciduomata (early deaths), late fetal
deaths and total implantations.

Sufficient animals were provided in our experimental design to accomodate
for any reduction in the number of conceptions. Each male was mated with
two females per week, and this provided for an adequate number of implantations
per group per week (200 minimum) for negative controls, even if there was a
four-fold reduction in fertility of implantations. Results were analyzed
according to the statistical procedures described in Supplementary Materials

and Methods. Corpora lutea, early fetal deaths, late fetal deaths and total

implantations per uterine horn were recorded on the raw data sheets, which

are submitted separately.

86
EB BIONETICS
Litton




iy
Bt

D. Supplementary Materials and Methods

1. Host Mediated Assay In Vitro and Formulae

a. Bacterial in vitro plate tests.

.

This method has been published by Ames: The Detection of

Chemical Mutagens with Enteric Bacteria, in Chemical Mutagens;

Principles and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-

282, A Hollaender, Editor, Plenum Press, New York (1971).

b. lﬂ vitro for Mitotic Recombination.

(1) Strain D-3 was grown to stationary phase on complete
mediun agar plates at 30°C. (3-4 days). Cells were rinsed from the
plates and washed twice in saline and cell concentration determined
spectro-photometrically. (A standard curve previously determined for
colony forming units versus % transmittance at 545 mu was easily used).

(2) Cells from the concentration suspension were
diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide
5 x 107 cells/ml in a total of 25 ml.

(3) The test chemical was first tested for 4 hours
at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment,
the compound was tested again only at the 50% survival level. If 50%
survival level could not be determined, the arbitrary test level of 5%
w/v was used.

(4) Following treatment, cells were diluted and plated
on complete agar medium for determination of total population and red

sectors. Total surviving population was conveniently measured on plates

. of 10'4 and 1072 dilutions using 0.2 ml per plate (5 plates)
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and sectors determined on plates of 10-3 and 1074 dilutions
using 0.2 m) per plate (5 plates). Plates are incubated for
2 days at 30°C followed by a holding period of 2 days at 4°C
to promote color development with limited enlargement of the
colonies. Red sectors are sc.red by systematically scanning
the plates with a dissecting microscope at 10X magnification.
. (5) The frequency of red sectors can then be calculated and may
" be expressed conveniently as sectors per 10° survivors for
comparison with untreated controls.
(6) Ethyl Methane Sulfonate (EMS) was employed as the positive
control in both in vitro systems.
Minimal Medium (Baéferia):
Spizizen's Minimal Medium

4X Salt Solution:

(NHg) SO, 8.0 gm

KoHPOy 56.0 gm

KHo POy 24.0 gm

Na Citrate 4.0 gm

Mg S04 0.8 gm

Biotin 0.004 gm

H,0 qs to 1 liter . '

Sterilize by autoclaving (121°C/15 min.)

Medium:

4X Salt Soluticn : 250 ml

5.0% Glucose (sterile) 2100 ml (If histidine is added at concen-

tration of 30 mg/liter, this
1.5% Bacto-agar (sterile) : 650 ml becomes a complete bacterial
medium.)
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d. Complete medium (bacterial):

Bacto-tryptone 1.0 gm
Yeast-extract ) 0.5 gm
Bacto-agar 2.0 gm
Distilled H,0 100.0 ml

Sterilize by autoclaving (121°C for 15 minutes)
e. Complete medium (yeast):

KH,PO 1.5 gm

2 74
MgS0, 0.5 gm
(NH4)2504 4.5 gm
Peptone 3.5 gm
Yeast extract 5.0 gm
Glucose 20.0 gm
Agar . 20.0 gm
Distilled H20 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes)

I
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2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

“"Anaphase preparations may be made by several methods. One
convenienf approéch is to grow cells directly on coverslips in petri
dishes. With human fibroblasts 400,000 cells added to a 22 x 40 mm
coverslip in a 50 mm petri dish grown in a 5% CO2 atmosphere in air
has proved very satisfactory. When adequate numbers of mitoses are
visualized directly utilizing an inverted microscope (usually 48 to 92
hrs. after planting) the coverslip is transferred to absolute ethanol
for 15 minutes for fixation. They are then stained with any one of a
number of suitable stains (Fuelgen, May-Grunwald-Giemsa, orcein) and
attached to a slide with mounting media for evaluation. Anaphase pre-
parations may also be prepared on cells grown in suspension or cells
from a monolayer that have been put into suspension. In this instance
the cells are centrifuged and fixed with the squash fixative. They
are then suspended in the stain and a drop of the suspension put on
the élide and covered with a coverslip. However, in this case, only
the excess stain is gently expressed from under the coverslip and no
squashing is carried out. In anaphase preparations no pretreatment with
colchicine or hypotonic expansion is used and no technique for spreading
the cells is used, so that the spindle and normal relationships of the

chromosomes are not disturbed."
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3. Statistical Analyses of Dominant Lethal Studies

The following statistical analyses were emp]oyéd as a means of
analyzing the results of the dominant Tethal studies.

a. The fertility index: number of pregnant females/number of
mated females with the chi-square test used to compare each treatment to the
control. Armitage's trend used for linear proportions to test whether the
fertility index was linearly related to arithmetic or log dose.

b. Total number of implantations: t-test used to determine
significant differences between average number of implantations per
pregnant female for each treatment compared to the control. Regression
techniques used to determine whether the average number of implantations per
female was related to the arithmetic or log dose.

¢. Total number of corpora lutea: t-test used to determine
significant differences between average number of corpora lutea per pregnant
female for each treatment compared to the control.

d. Preimplantation losses: computed for each female by sub-
tracting number of implantations from number of coréora Tutea. Freeman-Tukey
transformation used on the preimplantation losses for each female and then
t-test used to compare each treatment to control. Regression technique used
to determine whether the average number of preimplantation losses per female
was related to the arithmetic or log dose.

| e. Dead implants: treated same as preimplantation losses.

f. The proportion of females with one or more dead implants computed,
each treatment compared to control by chi-square test and Armitage's trend used
for linear proportions to see if proportions were linearly related to either
arithmetic or log dose. Also, probit regression analysis used to determine
whether the probit of the proportions was related to log dose.

9. The proportion of females with two or more dead implants computed
treated same as f,
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h. Dead implants/total implants: computed for each female and
used Freeman-Tukey arc-sine transformation on data for .each female;
then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis as
studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to an historical control.

In order to take variation between males into account, a neéted
model was used. An analyses of across weeks is also provided.

In addition to these tests, the distribution forms of the various
parameters were tested in order to evaluate the appropriateness of some of
the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models.

If necessary, alternate test methods were implemented.

The results are presented in tabular form with the addition of
historical control information. In addition to these tables, a written
report of all findings is provided. As information became available from
the on-going investigation of these data, it was reported and suggestions
inc]udéd for changes to the methods of analyses. The statistical reports
give the level of significance using both a one-tailed and two-tailed

test. Finally, a summary sheet for each study is provided.
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F. Abbreviations

mu = micron
mcg = ug = microgram
g = gram
kg = kilogram
| ml = milliliter

rpm = revolutions per minute

¢ = degrees centigrade
pH = power of the-hydrogen ion concentration to the base 10
M = molar solution

conc. = concentration

MTD = maximum tolerated dosage = High = L05 if determined or else exceedingly
high dose, such as 5 g/kg .

INT = intermediate = medium level

USE = usage level if known = low level

BSS = balanced salt solution |

c-metaphase = cells arrested in metaphase, using colchine or colcemid

L050 = that dosage which produced 50% mortality in the group of animals
treated

L05 = that dosage which produced 5% mortality in the group of animals treated
NC

negative control

PC

positive control

AU

acute usage level (low level)

Al

acute intermediate level (medium level)

AMTD = acute maximum tolerated dose level (LD5 level, high level)
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‘SAU

subacute usage level (low level)

SAI

subacute intermediate level (medium level)
SA LDg = subacute LDg level (MTD level, high level)
CO2 = carbon dioxide

DMN = Dimethyl nitrosamine

i

EMS
TEM

Ethyl methane sulfonate

Triethylene melamiqe

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)

CPE = cytopathic éffect

his = histidine marker

D-3 = mitotic recombinant strain of saccharomyces

mf = mean mutant frequency

MFt/MFc = mean mutant frequency of the test compound group compared to
mean mutant frequency of the negative control group

CFU = coiony forming units

WI-38 = code name for a strain of human embryonic lung tissue culture cells
Rec X 105 = mitotic recombinants x 105

Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

'}é = a test of variation in the data from the computed fegression Tine.
Tested in these studies at the 5% level

Aberr. = aberrations
Frag. = fragment

HMA = host mediated assay
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